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Abstract 
SHEILA KAY FREDERICK 
The purpose of the study was to investigate the extent and 
nature of burn injuries in South Dakota. Interior product burn injuries 
were given special attention. A major objective was to compare and 
contrast burn injuries in a rural agrarian area to an urban area. Data 
from a previous study done in Boston, Massachusetts was used for com-
parison. 
The population consisted of all persons receiving burn 
. injuries in South Dakota from July 1, 1979, through June 30, 1980. 
There were 384 burn injuries in South Dakota in the study time period. 
Because of the relative small size of the population, no sample was 
drawn. Information was obtained from South Dakota hospitals through 
a questionnaire. Additional assistance in obtaining data came from 
the State Fire Marshal and a newspaper clipping service. Chi square 
analysis was utilized to determine significance of differences. 
In South Dakota men were burned significantly more than women, 
even though they constitute a smaller portion of the population. 
When age of victims was considered, numbers burned were significantly 
different than their distribution in the state. Native Americans 
are at significantly higher risk than Caucasians in South Dakota. 
When comparing a rural to an urban area, significant . 
i 
differences were found in sex of victims, age of victims, severity 
of injuries, and heat sources causing injuries. 
i; 
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Chapter 1 
INTRODUCTION 
In 1978, The National Fire Prevention and Control Administra-
tion (NFPCA) reported a total of 7,500 deaths due to fires (U.S. 
Department of Commerce, NFPCA, 1978). The NFPCA estimates that 3,000 
to 5,000 deaths, and an additional 150,000 to 250,000 related injuries, 
occur annually in the United States from burns related to flammable 
fa~rics. 
Interior products, and specifically upholstered furniture, 
account for 3,200 injuries and 800 deaths annually ("Standard for 
Upholstery Flammability Proposed .. , 1978). The 1976 report by the 
Consumer Product Safety Commission (CPSC), Annual Report of Analysis 
of Flammable Fabric Data, included some information on burns related 
to interior products. The report divided burn accidents into the three 
major categories of injury, no injury, and flammable liquids with 
injury. In cases without injury, bedding and furnishings accounted 
for 85 percent of the first-to-ignite items. Cigarettes were the 
ignition source for upholstered items in 11 percent of the cases 
resulting in injury. The CPSC report was limited to information on 
the general incidence of burn accidents, and gave little detail on 
causes or extent of injury. 
There have been some studies exclusively related to interior 
products and burn injuries. Information comes from general and 
in-depth studies conducted by the CPSC, the Bureau of the Census, 
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and private investigators. Major government inquiries include the 
National Electronic Injury Surveillance System (NEISS), National 
Household Fire Survey (NHF), and the Flammable Fabrics Accident Case 
and Testing System (FFACTS). These studies have been limited by 
various factors: small or non-random samplings, exclusive use of urban 
areas for samplings, and use of emergency room information as the data 
source (Tewksbury, 1978). These limitations resulted in the CPSC being 
called on for further investigations to determine whether there was a 
need for more stringent flammability laws for interior furnishings 
(Byrne, 1977: 11Ask Burn Data Increase .. , 1977). 
Interior burn injury studies conducted in the private sector 
have also been recognized as having limitations (Tewksbury, 1978). 
Samplings in such studies were limited to a small number of hospitals 
which did not provide incidence rates for the populations represented 
(Feck, 1977; U.S. Department of Commerce, NFPCA, 1978). With few 
exceptions, population samples have used standard metropolitan statis-
tical areas (SMSA). A SMSA is a county or group of counties that 
contain at least one city of 50,000 inhabitants or more, or "twin 
cities" with a combined population of 50,000 or more.: Surrounding 
cities may also be included if, according to certain criteria, they 
are socially and economically integrated with the central city (U.S. 
Department of Commerce, Bureau of the Census, 1970a,b,c). 
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Statement of the Problem 
There are inherent differences in rural and urban areas. Rural 
areas have a lower population density and have a larger percentage of 
the population engaged in agrarian occupations. South Dakota is a 
rural state with predominantly agrarian business. There could be a 
difference in the incidence and types of burn injuries in South Dakota 
as compared to highly populated urban areas. 
Originally, the purpose of this study was to investigate the 
extent and nature of burn injuries related to interior products in 
South Dakota. Aspects of injuries to be studied included: burn inci-
dence and proportion related to interior products, burn severity, prod-
ucts involved, and other circumstances surrounding the injuries. A 
major objective was to compare and ~ontrast interior product burn 
injuries in South Dakota, a rural area, to interior product burn 
injuries in a metropolitan population. 
As the above purpose indicates, the researcher•s original 
intent was to focus on interior product burn injuries. After data 
were collected, the number of cases in most interior product cate-
gories was found to be too small for scientific analysis. The study 
was subsequently altered to include all burn injuries, with emphasis 
on interior-product-related injuries wherever possible. Thus, the 
purpose of the study is to investigate the extent and nature of burn 
injuries in South Dakota. 
Definition of Terms 
Batting - Wadded fiber that is prepared in rolls or sheets and used 
for interlining, stuffing mattresses, and other home fur-
nishings (Woolf, 1974). 
4 
Flame retardant - A chemical used to prevent, stop, or inhibit burning 
by a flaming or non-flaming source of ignition (Pratt, 1980). 
Flaming combustion -The decomposition of compounds by fire (Woolf, 
1974). 
Flammable fabrics -Textiles that will continue to burn after ignition 
occurs (Pratt, 1980). 
Flammable fluids - Liquids and gases that are easily ignited (Woolf, 
1974). 
Flammability - Characteristics of a material that pertain to its ease 
of ignition and burning properties (Woolf, 1974). 
General burn injuries - Burn injuries where the source of ignition 
and heat are not specified. 
Heat sources - A form of energy that causes a rise in temperature, 
burn, flame, or other physical change. 
Ignition sources - The means or process of starting a flame, which is 
the individual product that propagated a flame. 
Interior products - Furniture and furnishings used in a home, office, 
or similar setting. 
Pyrolysis -Decomposition of compounds by heat (Woolf, 1974). 
Radiant heat - The transfer and absorption of heat by radiation 
(Woolf, 1974). 
Smoldering combustion -To burn and smoke inwardly with little smoke 
and no flame (Woolf, 1974). 
Acronyms 
AATCC American Association of Textile Chemists and Colorists 
ASTM American Society for Testing Materials 
CTW Children's Television Workshop 
CPSC Consumer Product Safety Commission 
FFACTS Flammable Fabrics Accident Case and Testing System 
NACFFC National Advisory Committee for the Flammable Fabrics Act 
NASA National Aeronautics and Space Administration 
NBS National Bureau of Standards 
NEISS 
NFPCA 
NHF 
NHFA 
SMSA 
TIPS 
TSCA 
UFAC 
National Electronic Injury Surveillance System 
National Fire Prevention and Control Administration 
National Household Fire Survey 
National Home Furniture Association 
Standard Metropolitan Statistical Area 
Textile Industry Product Safety 
Toxic Substances Control Act 
Upholstered Furniture Action Council 
5 
Chapter 2 
REVIEW OF LITERATURE 
Though textile-related burn injuries are a relatively recent 
interest of the American government, of industry, and of consumers, 
considerable action has taken place. The government has played a 
major role in the activities, with industry keeping a watchful eye 
and emphasizing self-control. Both government and industry have 
generally thought that the consumer needs protection through laws, 
policies, and regulations. Only recently has the role of the educa-
tion of the consumer for self-protection been seen as a possible 
alternative in the prevention of burn injuries. 
The review of literature will chronicle the development of 
protective efforts in textile-related burn injuries, emphasizing 
interior products. The role of government, industry, and the con-
sumer in those efforts will be included. 
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An overview of major events in fabric flammability are pre-
sented chronologically in Table 1. Flammability laws have been after-
the-fact reactions to major fire accidents. The narrative of events 
and the influence of these events on consumer protection are discussed 
according to their importance rather than according to their chron-
ological occurrence. 
Pre 
July 
December 
January 
February 
January 
June 
June 
August 
1940 
Table 1 
Important Dates on Flammability 
National Bureau of Standards flammability tests 
Match Flame Ignition 
Horizontal Rate of Burning 
1942 Cocoanut Grove fire disaster 
1944 
1944 
Circus fire - Owners held liable for damages 
Childrens• cowboy chaps burn accidents 
1944 Work beginning on 45° Angle Test 
1945 
1946 
California flammability law passed 
Bill introduced into Congress based on horizontal 
flammability test; bill did not pass 
1947 Three flammability bills introduced into Congress 
1948 45° Angle Test method accepted · 
1953 
1953 
1954 
1954 
Commercial Standard 191-53 
Flammable Fabrics Act passed 
Flammable Fabrics Act in effect 
Flammable Fabrics Act amended 
1954 Commercial Standard 16CFR 1610, 1611 for vinyl 
plastic film 
1967 Flammable Fabrics Act amended 
Coverage expanded to household and 
clothing accessories 
1971 Commercial standards for 
Large carpets and Rugs DOC--FF 1-70 
Small Carpets and Rugs DOC--FF 2-70 
1972 Commercial standard for sleepwear 
Sizes 0-6X DOC--FF 3-71 
1973 Commercial standard for mattresses 
DOC- -FF 4- 72 
7 
1973 
1973 
1973 
1975 
1975 
1978 
1979 
1980 
1980 
June 1980 
July 1980 
Table 1 Continued 
Clarification of test method for CS 191-53 
Consumer Product Safety Commission responsible 
for Flammable Fabrics Act 
Commercial standard proposed for upholstered 
furniture - still pending 
Commercial standard for sleepwear 
Sizes 7-14 FF 5-74 
FFACTS data base discontinued 
Petition for a new flammability standard for 
disposable diapers 
Monitoring of UFAC voluntary program by the CPSC 
Cigarette Safety Act 
Bill did not pass 
Rule review program mandated by Congress 
Clarification of 16 CFR 1610, 1611 test method 
for disposable diapers 
Regulation on labeling of flammability for 
children's thennal underwear 
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Flammability Laws and Regulations 
The 1942 Cocoanut Grove nightclub fire disaster in Boston was 
a major factor in the initial awareness of the hazards of flammable 
products in public places (Martin, 1969). However, no formal action 
toward prevention was taken until 1946 when California passed legisla-
tion banning fabric which "was more flammable than cotton in its 
natural state". The California legislation was unenforceable due 
to the vagueness of its definitions and its inability to provide an 
acceptable method for measuring flammability (Segall, 1971; LeBlanc, 
1976). The legislation did show that government was developing an 
interest in controlling burn injuries. Industry promptly realized 
that their own best interests lay in helping the government to develop 
federal flammability laws rather than be forced into expensive com-
pliance with many different state laws. Thus, industry began to join 
forces with government to develop reasonable federal legislation for 
fabric flammability (Segall, 1971). 
The need for appropriate test methods to measure the burn 
characteristics of fabrics quickly became evident (Segall, 1971). 
Prior to 1940, three test methods were used by the National Bureau 
of Standards (NBS}. Tests varied in use for treated or untreated 
fabrics. Treated fabrics differ from untreated in that a flame re-
tardant has been applied to the former. The Match Flame Ignition 
Test qualitatively classified untreated fabric as slow-burning or 
hazardous. Treated fabrics were tested as to whether they were 
flameproof, as they were labeied. A second test, the Horizontal 
9 
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Rate of Burning, compared the burning rate in inches per minute of 
various untreated fabrics. The test was not strenuous and did not 
give useful results on fabrics that were treated with a flame-proofing 
agent. The Vertical Rate of Burning, the third test, recorded the 
rate of burning in inches per minute from the time the flame was 
applied until the flaming ceased. Flame was applied for twelve 
seconds for treated fabric, six seconds for untreated (LeBlanc, 1976). 
The tests were useful for general application, but results varied 
greatly and were difficult to duplicate, thus having little use in 
establishing standards or laws. 
A joint government-industry research program was started to 
_develop a suitable testing technique (Segall, 1971). In 1947, 
Representative Arnold of Missouri and Senator Capehart of Indiana 
introduced joint bills based on the 45° Angle Test developed by an 
industrial group, the American Association of Textile Chemists and 
Colorists (AATCC). Other bills based on the horizontal test method 
were introduced the same year. The AATCC 45° Angle Test was proposed 
by the NBS Technical Committee as a commercial standard in 1948. The 
proposal was accepted by the various governmental agencies and author-
ities, becoming Department of Commerce Commercial Standard 191-53. 
The Flammable Fabrics Act was based on the Arnold and Capehart bills, 
using the CS 191-53 standard (LeBlanc, 1976; Segall, 1971). The act 
went into effect in 1953. 
The Flammable Fabrics Act was designed to eliminate unusual or 
highly dangerous fabrics. The writers of the bill accepted the fact 
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that most fabrics had a moderate level of flammability that was easily 
recognizable to the general public. The extremely hazardous fabrics 
were the source of the minority of the accidents, but caused the most 
severe accidents and injuries (Segall, 1971). 
Research continued after the Act went into effect, with govern-
ment and industry separately seeking new and better test methods. 
Desire for changes in testing, and differences of opinions on what 
the new tests should be, gave rise to controversy which began in 1962 
and 1963. According to LeBlanc (1976), some members of Congress became 
involved and asked for an investigation. The Department of Commerce 
began a review of SC 191-53. In the meantime, interest in the general 
plight of consumers was renewed (Miller, 1981). In a message to 
Congress concerning consumers in the 1960's, President Johnson asked 
. 
for new legislation on flammable fabrics. The renewed activity ended 
in the Flammable Fabrics Act being amended in December, 1967. Changes 
included the addition of interior furnishings and the authorization for 
development of new flammability standards or amendments to the current 
ones. The authority for the above changes was placed with the Secretary 
of Commerce until the Consumer Product Safety Commission (CPSC) assumed 
responsibility (Flammable Fabrics Act Amendment, 1967; Segall, 1971; 
and LeBlanc, 1976). 
According to the amended act, decisions for new or amended 
standards were to be based on i nvestigations or research. No such 
provisions existed prior to the amendment. Congress expected new 
standards and gave the National Bureau of Standards (NBS) the primary 
responsibility for their development. Additional investigations of 
burn injuries were to be conducted by the Department of Health, 
Education, and Welfare (Flammable Fabrics Act, 1967; Segall, 1971). 
In April, 1972, the CPSC investigated upholstered furniture 
ignition incidents in the National Bureau of Standards' Flammable 
Fabrics Accident Case and Testing System (FFACTS). As a result, the 
CPSC felt that some sort of regulation was needed for upholstered 
furniture. The announcment of the findings and of the need for 
regulation appeared in the Federal Register (U.S. Department of 
Corrmerce, "Upho 1 s tered Furniture," 1972). 
In 1974, the CPSC submitted the first tentative flammability 
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standard for upholstered furniture to the National Bureau of Stand-
ards (NBS). The NBS and CPSC were to review the standard and consider 
changes. The standard had two parts. Part one covered a cigarette 
ignition test for small-sc~le mock-up furniture. The cover fabric, 
stuffing, and other materials of the test furniture were arranged as 
commercial products would be. Lighted cigarettes were placed at the 
back crevice, side crevice, and seat, and covered with cotton poly-
ester sheeting. If char length was not more than three inches in any 
direction of the nearest point of the cigarette, the furniture con-
struction was acceptable (Krasny, 1975). 
The second part of the standard divided fabrics into a 
four-part classification: 
Class A - Wools, wool blends, vinyls, and heavyweight 
synthetics (~uch as nylon, olefin, polyester, 
and acrylics). 
Class 8 - Mediumweight synthetics, some lightweight 
cottons, rayons, and linens. 
Class C - Mediumweight cottons, rayons, and linens. 
Class D - Heavyweight cottons, rayons and linens. 
The classification of fabrics was developed to decrease the 
need for duplicate mock-up testino. For examole, if a Class B fabric 
was mock-up tested, the results would be considered applicable to all 
other Class B fabrics. Classification reduced the number of mock-up 
tests required. Re-upholstery shops could refurbish upholstered fur-
niture of the same class without testing or further costs (Krasny, 
1975). 
Industry~ through the Upholstered Furniture Action Council 
(UFAC) Voluntary Action Program, responded to the proposed CPSC man-
datory upholstered flammability standard \'lith their own voluntary 
program. The UFAC program included a construction criteria, a fabric 
rating system, a labeling program, and an effort to comply with, and 
enforce these standards. Construction criteria involved the use of 
UFAC approved welt cords, the elimination of unusually flammable 
cotton batting, the stuffing of other untreated areas, and the use 
of polyester fiberfill (a less flammable material) on seat surfaces. 
The fabric rating system divided fabrics into two classes. Class I 
fabrics had 50 percent or more thermoplastic fibers which were more 
resistant to cigarette burns; all other fabrics were Class II. The 
labeling program consisted of tagging furniture by fabric class, in-
forming consumers of which fa~rics were cigarette resistant, and 
warning against careless smoking habits. Compliance with the UFAC 
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program was seen by industry as the best alternative to mandatory 
government regulation, and was less expensive for industry and the 
consumer compared to the CPSC mandatory regulation ("UFAC to Act 
on Own Flame Program", 1978). 
The National Home Furniture Association (NHFA), which repre-
sents retailers, supported compliance with the UFAC program. The 
endorsement helped convince the CPSC that retailers were willing to 
comply with the UFAC program. The NHFA stated that merchants were 
opposed to mandatory regulation and would gladly comply with the 
voluntary program. Without CPSC official approval, the UFAC program 
began late in 1978 ("Home Goods Retailers Plug UFAC Program", 1978). 
The CPSC continued to work with UFAC to improve the voluntary 
program, while at the same time carefully monitoring and testing it. 
The CPSC was concerned about the use of boric acid, a flame retardant 
in cotton-batting, and suggested that it undergo testing by the 
National Toxicological Program. In addition, the CPSC raised ques-
tions about the toxicity of other chemicals used to manufacture 
textiles. For the year 1980, the CPSC recommended monitoring the 
voluntary program for improving test methods and instituting the 
compliance-monitoring program. A review, after the year of monitor-
ing, would determine further commission action. The commission plan-
ned to purchase and test approximately 100 pieces of UFAC upholstered 
furniture and survey retail stores to determine the availability of 
UFAC upholstered furniture. The commission would visit manufacturing 
plants in cooperation with UFAC, establish a government-industry 
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program to investigate flammability problems not covered by UFAC, and 
explore possible solutions for the remaining problems ("CPSC ~1ay 
Endorse Voluntary Compliance on Upholstery 11 , 1979; U.S. Consumer 
Product Safety Commission, National Advisory Committee for the Flam-
mable Fabrics Act, 1979). 
The above monitoring plans would provide a comparison between 
the UFAC and CPSC programs. At the time of the writing of this 
research, the report had not been released. A solution to please 
both consumer and flammability standards was to be explored for the 
most popular and most flammable fabrics of heavyweight cottons, 
rayons, and linens. To date, the most promising solutions have been 
back-coatings, interliners, and fiber substitutions. The CPSC does 
not appear to accept the contribution that fire retardant chemicals 
can rna ke ( 11 CPSC May Endorse Vo 1 unta ry Camp 1 i ance", 1979) . 
In November of 1980, the CPSC began testing chairs manufac-
tured according to the UFAC Voluntary Action Program. Thirty-nine 
upholstered chairs were tested to begin the monitoring program; and 
28 chairs, or 72 percent, showed at least one ignition. Approxi-
mately 40 additional chairs were to be tested in order to monitor 
the continued effectiveness of the program. At the same time, teams 
of consumer deputies surveyed 156 retail stores and counted 20,000 
pieces of upholstered furniture. Findings showed that 57 percent of 
the furniture was produced by companies pledged to support UFAC, 
while 35.5 percent displayed UFAC gold labels. No conclusions were 
offered by the CPSC Memo of November, 1980. A second survey was 
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scheduled to be conducted shortly. The CPSC had begun to improve its 
proposed mandatory standard. The revised standard and the one-year 
evaluation of UFAC were to be reported to the CPSC Commissioners 
16 
(U.S. Dept. of CoiTITlerce, CPSC, "Chair Fl ammabi 1 i ty Tests • Disappoint"', 
1980). 
In a study by Baitinger and Haynes (1980), fabric possibilities 
were explored in relation to the UFAC program. A variety of cotton 
blends were tested by the UFAC fabric classification test, which is 
somewhat similar to the mandatory CPSC test procedure. In 100 percent 
cotton fabric, classification correlated to weight; exceptions were 
either heavily printed or had non-durable finishes that promoted 
smoldering. Heavier cotton fabrics generally required help to reduce 
smoldering tendencies. Of the cotton fabrics tested, 75 percent did 
not appear to contribute to smoldering combustion. The sample of the 
study was recognized as not being statistically representative of the 
current unholstery market. The researchers felt that further study of 
fabric-foam smoldering combustion offered a sensible approach to find-
ing a solution for upholstery flammability. Additional approaches 
suggested for solving upholstery flammability problems were to further 
study engineered safety, and to study smoldering and flammability of 
materials used in upholstery. In Baitinger and Haynes' review, exist-
ing and proposed regulation over the years showed a gradual evolution 
of understanding by government and industry of the flammability of 
upholstered furniture. Such understanding was seen as producing reg-
ulations that would benefit consumers without hurting industry. 
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A different solution for preventing cigarette ignition of 
furniture and other items was proposed in the Cigarette Safety Act 
(1980). The bill gave the CPSC jurisdiction for safety standards over 
cigarettes and provided a means for a performance standard for burning 
time. Cigarettes contain nitrates, citrates, and phosphate salts to 
promote continuous burning. Removal of the aforementioned chemicals 
and minor changes in the thickness and porosity of the cigarette paper 
would reduce smoldering capabilities. These changes would signifi-
cantly lower the hazard of i9nition from forgotten cigarettes. ''Fire-
proofing" cigarettes was seen as easier, cheaper, more effective, and 
more immediate in effect than attempting to fireproof every item that 
cigarettes may be dropped upon (U.S. Congress, 1980; U.S. CPSC, Annual 
Report Fiscal Year 1980, 1981). 
Standards for other interior products have been established, 
and others are being considered by the CPSC. Standards exist for large 
carpets and rugs, small carpets and rugs, and mattresses. Tentative 
standards are being developed for curtains and drapes and another 
standard for carpets. A proposed standard for blankets was withdrawn. 
Compared to mattresses and upholstered furniture, rugs and 
carpets have not been a great hazard. However, their extensive use 
required flammability safety. The standards divided carpets and rugs 
according to size, categorizing them as either large or small. The 
standards became effective in 1971. The CPSC has considered amending 
these standards to increase their efficiency and effectiveness. Eval-
uation of the costs and benefi.ts of these standards was begun in 1980 
and was scheduled for completion in 1981 (U.S. CPSC, Annual Report: 
Fiscal Year, 1980, 1981). 
Mattress flammability was recognized as a hazard before the 
CPSC became responsible for the Flammable Fabrics Act. The National 
Bureau of Standards and the Southwest Research Institute conducted 
studies identifying fire hazard patterns for mattresses (U.S. CPSC, 
Annual Report: Fiscal Year, 1980, 1981). The findings showed that 
cigarette ignition was the primary hazard, and that all mattresses 
manufactured in the early 1970's were susceptible. The Department of 
Commerce, then responsible for the Flammable Fabrics Act, proposed a 
standard for the flammability of mattresses. The standard became 
effective in June of 1973 and is currently controlled by the CPSC. 
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A preliminary report by the CPSC showed that the mattress 
standard was effective in reducing the risk of death from mattresses 
and bedding. In May of 1980, the CPSC submitted a review of the stand-
ard to Congress. A long-term evaluation of costs and benefits was 
begun. The report had not been published when this research was con-
ducted. 
In 1975, the NBS conducted hazard analyses of curtain and 
drapery fires using data from the Flammable Fabrics Accident Case 
and Testing System (FFACTS), National Fire Protection Association 
(NFPA), and National Electronic Injury Surveillance System (NEISS). 
Full scale tests have been conducted on commercial and experimental 
drapery fabrics. Results have shown that the danger of a building 
fire, starting from a burning ·curtain, cannot be predicted by 
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flame-spread rate measurements as current methods propose. Lightweight 
curtains burn rapidly (generally in as little as thirty seconds), but 
with inconsequential heat release, whereas a heavy curtain may take 
three or four minutes to burn, but will release significant amounts 
of heat (Krasny, 1975). 
A carpet and floor covering flammability standard was developed 
by the NBS in conjunction with the Man-Made Fiber Producers Association 
and the Carpet and Rug Institute. The standard was for testing radiant 
heat and simulated conditions during a building fire. Flooring was 
included since heat was likely to radiate down and interact with any 
carpeting when a room was heated by flames or hot gases. The test was 
intended to substitute for the existing tunnel and chamber test, for 
public buildings and hallways, but not for the pill test. The test 
was to be evaluated by a large interlaboratory program (Krasny, 1975). 
In 1970, the Federal Register showed that the Secretary of 
Commerce, the Secretary of Health, Education, and Welfare, and the 
Federal Trade Commission felt that a flammability standard for blankets 
might be needed. Their concern grew out of the results of a 1969 
blanket test. Blankets had been purchased in January, 1969, and tested 
according to Standard 191-53. Thirty-seven percent of the blankets 
failed to meet the standard. The test was repeated in October, 1969, 
with 42 percent of the blankets failing. At the time, blankets avail-
able for consumers were of highly flammable rayon or cotton (Krasny, 
1975; U.S. Department of Commerce, 11B 1 ankets 11 , 1970). Manufacturers 
and importers responded to the· test results by voluntarily removing 
the hazardous blankets and fire hazards. Later tests revealed no 
evidence of a serious flammability problem. The CPSC, responsible 
for the Flammable Fabrics Act since 1972, stated in the Federal 
Register, September 25, 1979, that a standard was not needed for the 
flammability of blankets (U.S. CPSC, "Blankets": Withdrawal of 
Notice, 1979). 
In the past, government and industry have worked together for 
flammability safety. For the mutual benefit of government, industry, 
and consumer, cooperation will need to continue. 
Education 
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Educational programs have been an alternative approach in pro-
tecting consumers. Such programs attempt to reduce and/or prevent 
accidents, and to provide proper instructions if an accident should 
occur. Government, industry, and other sectors of society have con-
tributed to the development of such educational programs. 
The Burn Injury Education Demonstration Project in Massachu-
setts was a comprehensive cooperative effort funded by the Consumer 
Product Safety Commission (CPSC). The four-year project was begun 
in 1975. The study was to "explore the feasibility of using educa-
tional strategies to increase knowledge, change attitudes, alter burn-
safety related behavior, and thereby reduce the number and severity of 
burn injuries among all age groups" (U.S. CPSC, Burn Injuries, 
1976:1-1). The secondary goal was to create an educational-information 
model that could be used in other communities. 
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Phase I of the Project involved accumulating burn injury 
information. The research findings provided guidance for the develop-
ment of educational materials and examples to be used for a mass media 
campaign for the entire Boston area; a community educational program 
in Quincy, Massachusetts, for parents of young children; and a school 
program for grades K - 3 and 10 - 12 in Lynn, Massachusetts. Burn 
incidents and severity rates were established during Phase II for 
comparison after the educational intervention. The project's third 
phase consisted of implementing the educational programs and pre- and 
post-testing the effects of the programs. The fourth and final phase 
of the project included the evaluation of its effectiveness, the re-
vision of its materials, and a strategy for its national distribution 
(U.S. CPSC, NACFFA, 1979; U.S. CPSC, Burn Injuries, 1976). 
The Burn Injury Education Demonstration Project was a coop-
erative effort between government and health care organizations dealing 
with burn injuries. The government had done studies and developed 
presentation information on its own. The United States Fire Admini-
stration reports on these programs in its Public Education Bulletin. 
Some examples of the programs follow. 
A grant was awarded by the U.S. Fire Administration to 
Children's Television Workshop (CTW), the producers of Sesame Street, 
for a research report on fire and burn safety for pre-school aged 
children. Television was used as the educational medium. Sesame 
Street filmed some of the segments, aimed at teaching fire safety. 
A second grant for CTW will sponsor development of additional printed 
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material for adults who care for pre-schoolers, test a safety training 
program for parents and daycare staff in conjunction with fire depart-
ments in certain cities, and present a plan for the nationwide use of 
the above programs (U.S. Fire Administration, 1980). 
Fire safety programs for low income families have been produced 
through the joint efforts of the Office of Planning and Education, U.S. 
Fire Administration, and the National Safety Council. Printed mate-
rials, slide shows, and television spots were produced in Spanish, 
Chinese, and English for minorities. In most programs, minority fire-
fighters were called upon to give advice on and to implement the 
programs (U.S. Fire Administration, 1980 and 1981). 
In the summer of 1977, the Textile Industry Product Safety 
(TIPS) created an animated public service announcement directed toward 
children. Children were chosen for the messages since many children 
are involved in fire accidents and have not yet formed habits for 
dealing with fire hazards. Romper Room, a children's television show, 
aired the spots with their own back-up material to reinforce the fire 
safety message. The idea behind the spots was to show children that 
fire was not an adventure, or a toy, and that it could hurt. Prevent-
ing child-caused burns was one of the project's goals, along with the 
establishment of fire safety habits. 
Other educational materials were developed by TIPS. Topics 
covered were: clothing and sleepwear flammability, burn prevention 
techniques, and fabric flammability and safety in the home ("Update 
Report 11 , 1978). In the TIPS bulletins, books on fire safety were 
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announced, as were conferences and committee meetings on flammability, 
and reports of research. Such programs and materials give evidence of 
industry•s involvement in helping to reduce hazards of textile flam-
mability through education of the consumer. 
Industry 
Flame-retardant finishes have been one way for industry to 
upgrade flame resistance in fabrics. Research continues on new 
finishes. Also, new fibers have been developed that withstand ignition. 
An improvement for reducing the flammability of cotton-batting 
was researched by one of the Southern Regional Research Laboratories, 
a division of the Agricultural Research Service, United States_ Depart-
ment of Agriculture (1970). Cotton-batting is the basic material in 
the manufacture of furniture and mattresses. Differences between 
clothing and furniture are evident. Flame-retardant chemical require-
ments are different for each product. Unlike clothing, furniture and 
mattresses are rarely washed in normal use. Therefore, a chemical 
fire-retardant finish does not need to withstand laundering. Cotton-
batting in furniture and mattresses is used in a great variety of 
environmental conditions. In the tests conducted, environmental con-
ditions were varied and the vertical flame test, the most difficult 
test to pass, was used. Testing and evaluation showed numerous chem-
ical formulations that seemed economically and technically feasible. 
Adding nitrogen to phosphorous enhanced the flame retardance. Tech-
nically, the tests showed that flame-retardant cotton-batting is 
possible (Knoephler and Koenig, 1970). 
New fibers have been developed by industry. Polyester fiber 
has grown in importance in the textile industry and in the consumer 
market. Polyester is a thermoplastic fiber which softens when heated 
and hardens when cooled. In a raw fiber form it resists ignition. 
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When exposed to flame, polyester shrinks away and melts. The melt-drip 
mechanism is responsible for ignition resistance, according to fiber 
manufacturers. The fiber melts, drawing away from the flame. If the 
fabric ignites, melted polyester falls and carries the flame with the 
melt, taking away the fuel for the fire (Langstaff, 1976}. 
Another synthetic fiber that effectively resists ignition is 
a new flame-retardant nylon. Cost feasibility studies were conducted 
in a veterans hospital for a flame-retardant polyamide nylon. The 
nylon pajamas and bed linens replaced those made of the cotton (Toles, 
1971). According to the fiber manufacturer, patients reported feeling 
no difference between the cotton and the nylon. In tests, fires did 
not penetrate the nylon covers to burn the pajamas. 
Not all flame-resistant products are useful to the average 
consumer. The National Aeronautics and Space Administration (NASA) 
developed a flame resistant coated glass fiber fabric in 1968. The 
new fiber was developed for aerospace and industrial application. One 
consumer use of the fiber is in the cabin interior of some commercial 
airlines (Kagan, 1968). 
According to Dr. George Levinskas, manager of Environmental 
Assessment and Toxicology at Monsanto Textiles, synthetic fibers have 
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been blamed erroneously for an increase in burn injuries. News cover-
age of fires has been dramatic and has caused concern for the flamma-
bility of synthetics and their pyrolysis products. People died of burn 
injuries before synthetic fibers. In fact~ the death toll from fires 
has been relatively constant during the past twenty years while the 
population has increased; thus the death rate has declined. Levinskas 
(1974) maintains that prejudice exists against synthetics and their 
relative flammability. In record keeping, no one tabulates figures 
on prevented fires, whereas figures are gathered on every fire. 
Response to Protective 
Legislation 
Clothing has not been the topic of this study; but consumer 
buying patterns of fire retardant childrens' wear could be informative. 
In the 1975 Sears catalog, two shirts were offered on the same page. 
One was flame retardant and cost $3.99; the other was the same style 
in a cotton-polyester blend~ but had no flame retardance and cost 
$3.49. The regular shirts had four times the sales. The price differ-
ence was apparently the important consideration. In the spring of 
1976, Sears featured two knit shirts and a pair of jeans that were 
flame retardant and were advertised as such. The "Toughskins" jeans~ 
at the same price~ outsold the flame retardant ones 200 to 1. There 
was no difference between the sales of regular and flame retardant 
shirts. Consumers did not seem to be interested in flame retardant 
outer wear for children (Osborn, 1976). If consumers have demonstrated 
their ~nwillingness to pay 50 cents more for a flame-retardant shirt, 
would they be willing to pay considerably more for a flame-retardant 
couch or chair? 
Another aspect of consumer response has been lawsuits. Law-
suits, involving children's sleepwear, were numerous before standard 
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CS FF 3-7 came into effect in 1974 (Mclaughlin, 1976). There have been 
significantly fewer lawsuits since then. Consumer lawsuits on product 
liability and negligence have increased as lawyers move to the soft 
goods industry, especially in regard to flammability and other lia-
bility areas. The move towards soft goods began when no-fault auto 
insurance spread and lawyers were not needed for car insurance 
litigations. The clothing industry had previously preferred to settle 
out-of-court. That will no longer be the case (Mclaughlin, 1976; 
Klapper, 1976). As the number of test methods and standards increase, 
lawsuits will pend on the type of test procedure used by mills and 
apparel producers. Also, the extent of textile burn injuries depends 
upon the victim's reaction to the accident. Victims impaired by 
alcohol or medication are burned more severely than those not influ-
enced by drugs. Reaction has a greater role in burn severity than 
the flammability characteristics of the fabric (Kasten, 1976). 
A somewhat different approach is cost-benefit analysis (Dardis, 
1977; Dardis and Schmitt, 1976). Such analyses evaluate consumer prod-
uct safety standards as they relate to flammability standards. The 
costs and benefits of a particular safety program are identified to 
provide a basis for comparing programs. Costs include developing and 
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enforcing standards, and monitoring changes in consumer surplus caused 
by regulation of the product. Benefits include reduction in product 
accidents, direct costs (medical), and indirect costs (lost wages and 
suffering associated with these accidents). Cost analysis research 
used the children's sleepwear standard as an example. The conclusion 
was that this particular standard cost less than the potential benefits. 
The model could be used to compare the economic impact of flammability 
standards for a variety of textile products. The model has been used 
by the CPSC and industry for the proposed upholstered furniture standard. 
Results were not consistent because each used a different set of figures 
as a base for the analysis {Kasten, 1976; Doblin, 1979). 
Cost-benefit studies have been conducted by the Department of 
Textiles and Consumer Economics at the University of Maryland (Dardis, 
1976). Flammability research has been and continues to be conducted 
at other colleges and universities, primarily through Agricultural 
Experiment Stations. A burn injury study was conducted in 1975 by 
the Nebraska Agricultural Experiment Station, Project 94-007. At that 
time, the study did not confirm a need for the upholstered furniture 
standard. In 1978, neither sufficient and sound statistics nor a 
methodology for gathering information for determining need was avail-
able (Laughlin, 1978a; 1978b). 
Remaining Problems 
Several problems remain in fabric flammability. ·Two of the 
more prominent ones are toxicity and testing procedures. ''Toxicity 
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is a quantitative measure of the capacity of a material to produce 
injury or death if enough of it reaches a susceptible tissue or organ .. 
(Levinskas, 1974: 23). Toxicity covers several areas. 
One of the major factors in fire deaths and the failure to 
escape from fires is carbon monoxide poisoning. Other toxic gases 
that increase toxic threat in fires depend upon the .. chemical compo-
sition of the material and the variables of an actual ffre. Pyrolysis 
is the decomposition of an object due to high temperatures. Pyrolysis 
causes a toxic gas threat, whereas flaming combustion causes heat and 
toxic gases. Pyrolysis occurs during the pre-flashover condition of a 
developing fire, at which time the temperature is rising; a fully 
developed fire has a constant temperature. In ~esting upholstery 
fabric at the Fire Safety Center at the University of San Francisco, 
toxicity at the developing stages was considered critical for occupants 
of a room. Testing showed that wool and silk were the most toxic 
fibers, while nylon and polyolefin were the least toxic. Fabric 
weight, weave, or backcoating had no significant effect on toxicity 
levels (Hilado and Murphy, 1978; Hilado and Cumming, 1977). 
Toxicity also involves the manufacture of fibers and fabrics. 
Dyes and finishes are coming under attack by way of the Toxic Sub-
stances Control Act (TSCA) and the Environmental Protection Agency. 
There has been an increased emphasis on absorption through the skin, 
29 
as opposed to ingestion or inhalation. The Tris ban was an unfortunate 
precedent. Tris was found to be a carcinogenic risk through infant 
mouthing and skin absorption. Tris was the predominant flame retardant 
for children's sleepwear. If Tris had been used for adult apparel 
instead of children's sleepwear, the situation could have been less 
emotional and political, and therefore resolved differently. As it 
stands in our litigious society, a precedent has been set. Little is 
kno~1n about what a "safe" level of exposure is; therefore the aim has 
been for zero risk. The wearing and manufacture of fabric has been 
affected. Fewer dyes have been developed, with industry depending on 
its known safe dyes and finishes. Problems will continue to exist for 
developing flame retardant finishes that could be accepted as safe 
("Statement of Po 1 icy", 1977). 
One test method used to determine carcinogen activity has been 
the Ames test. The Ames test uses bacterial tests for identifying 
mutagenic agents. In 1979, Marvin S. Legator, Director of Environ-
mental Toxicology at the University of Texas, charged that the Ames 
test had many deficiencies. According to Legator, it is possible to 
identify major carcinogens in humans before the cancer manifests 
itself. Methodology exists for this sort of identification, but 
application will take time and money. A battery of nine tests can be 
conducted, taking four months and approximately $30,000 to complete. 
If all tests are negative, the chemical ·;s probably not a carcinogen. 
The above method could be used instead of the Ames test. In this new 
test method, action groups will not be able to pressure government 
against certain chemicals before full testing has been completed 
(Suchecki, 1979). 
The best fire retardants are halogenated materials that are 
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not easily degradable and that continue to exist in the environment, 
which can add to pollution. Halogenated materials give off acid halides 
when they burn, adding to a long list of potentially hazardous pyrolysis 
products. At present, it is impossible to recreate an "average 11 fire 
in a laboratory, making it difficult to evaluate the contribution of 
a single component (Levinskas, 1974). As many as 213 compounds have 
been identified as products of wood pyrolysis (Hilado and Cumming, 
1977). 
Testing methods and procedures have been important in the 
passage and enforcement of flammability standards. The 200 existing 
tests have been largely derived from experience instead of scientific 
analysis (Kanury, 1977). The Plastics Committee of the Manufacturing 
Chemists Association sponsored research at the Stanford Research Insti~ 
tute (1977) to collect and catalog existing flammability tests, examine 
their appropriateness and design, and to develop a technically sound 
and methodologically rational test. The conclusions from the research 
were that no single test can identify the total real-life hazard, and 
further, that no such single test can be expected in the foreseeable 
future. No single test is useless, but too many tests exist because 
of arbitrary rather than technically reasoned design. Need for tests 
arose before technology could provide a basis for satisfactory testing 
that would produce positive and usable results. Some existing tests 
are defined sufficiently for scientific analysis, while others drama-
tize fire hazard. Fewer versatile tests that promote understanding 
of real fires are needed. These tests should be flexible for what-
ever modification is necessary. The systems approach to fire safety, 
which is a theory rather than a physical test, should not replace 
assessment through testing. Future fire safety controls could 
require products or materials to pass either a series of tests per-
taining to use, or a combined hazard assessment (Kanury, 1977). 
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Several recommendations for future testing have been suggested 
(Kanury, 1977). Any repetitive tests should be identified and classi-
fied by categories. The number of tests used to evaluate a particular 
feature of a fire should be minimized. Essential tests should be ana-
lyzed theoretically and exoerimentallv. The tests should be evaluated 
for validity. New tests should be designed, where needed, to supple-
ment essential tests. The revised test methodology should be formal-
ized into standards and codes. 
Much has been done in the field of textile flammability. 
Unfortunately, the work has not always been to the benefit of the 
general public or of researchers. More rational thought and work 
could promote organized textile flammability study that would pro-
duce more useful results, rather than emotional displays that do 
not help consumers, researchers, or the government. 
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Chapter 3 
METHODS AND PROCEDURES 
The purpose of the study was to investigate the extent and 
nature of burn injuries in South Dakota with some special attention to 
interior product burn injuries. The survey method was chosen as the 
means for collecting data because it is a systematic method that allows 
the gathering of information relevant to interests and problems (Borg 
and Gall, 1979). These characteristics were congruent with the 
questions to be answered through the study. 
The research described in this study was part of a regional 
collaborative effort. The particular segment of the jointly conducted 
research addressed by this study will be explained in this chapter. 
Methods and procedures used in the investigation will also be 
described. 
Relationship to Regional Burn 
Injury Research 
In 1978, the states of South Dakota, North Dakota, and 
Nebraska developed plans for a regional study to determine the extent 
and nature of burn injuries related to clothing and interior products 
in a rural agribusiness area. Each of the participating states was 
given the responsibility for gathering its own data with the same 
data gathering instruments to be used for all sites. All three states 
worked with hospitals as the source for obtaining information on 
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burn injuries and/or deaths. Contact mechanisms and other procedural 
decisions were made by individual states. For instance, more endorse-
ments were sought and obtained by Nebraska. North Dakota used radio 
spots sponsored by extension personnel to inform the public of the 
need for the study and its resulting benefits. Though data analysis 
was done by each state, the form of the information had to permit 
combination with data secured in the other participating states. 
The regional study used the combined data of the three states, 
recognizing the factors common to each state, such as agribusiness. 
The need for individual characteristics were considered important for 
revealing unique state problems and relationships. Data, specific for 
each state, were also deemed more appropriate for state agencies to 
use in possible policy decisions. Only South Dakota data were used 
in the present study. Additional statistical analysis, beyond that 
required for the regional study, was made using South Dakota data. 
Sample 
The sample for the study was all burn injury patients who were 
admitted to South Dakota hospitals from June 30, 1979 through July 1, 
1980. Only hospitals were sampled . Since clinics do not admit patients 
for continuous care, they were not included as an information source. 
Hospital admission records were used because of their accessibility, 
the completeness of their informat ion, and the relative ease with which 
they could be obtained. All South Dakota hospitals were included, 
regardless of size. 
A list of hospitals in South Dakota, along with names and 
addresses of administrators, was obtained from the American Hospital 
Guide to the Health Care Field: 1978. Rather than taking a random 
sample, all hospitals were contacted. 
Contact with the hospitals was made through a letter to the 
chief hospital administrator. The letter gave a brief explanation of 
the study and requested cooperation in submitting the needed infor-
mation. The introductory letter is found in Appendix A. 
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A newspaper clipping service was used to gather additional 
information on subjects not included in hospital records. The service 
provided articles on all fires within the state. The service was 
especially useful in providing information on victims who entered 
hospitals not participating in the study. 
The South Dakota Fire Marshal •s Office provided data concern-
ing victims who were pronounced dead at the scene or were hospitalized 
outside of South Dakota. Badly burned victims are often sent to out-
of-state burn wards or hospitals. These victims are seen in the emer-
gency room, awaiting transfer. Emergency room patients are not for.~ 
mally admitted to the hospital. 
Questionnaire Development and Use 
The questionnaire, completed by each hospital, was originally 
developed for a similar study in Nebraska in 1975. Questions for the 
original study were extracted from selected parts of National Elec-
tronic Injury Surveillance System (NEISS), Flammable Fabrics Accident 
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Case and Testing System (FFACTS), National Hou.sehold Fire Survey (NHF) 
burn studies, and questionnaires used by NHF and the National Burn 
Information Exchange. Authorities in the medical field were consulted 
to review the draft of the questionnaire. The instrument was then 
tested by seven medical records librarians. The librarians completed 
the questionnaire from patient's medical records and were asked to 
critique the instrument. Modifications were made on the basis of 
their recommendations. 
Certain portions of the instrument, used in the 1975 Nebraska 
Burn Study, had to be modified for the current research. Questions 
used in 1975 on percent of body burn did not produce any usable infor-
mation. The percent-of-body graph, question 18, was substituted. The 
Medical Records Privacy Act required that a question on whether or not 
a victim was suspected of intoxication be deleted. Invasion of privacy 
was not a problem in either questionnaire since patients• names were 
not requested. Initials, dates of birth, and dates of burn were used 
to eliminate duplication of information. 
The final instrument contained 32 questions. The questionnaire 
followed the general format of hospital charts for efficieny and ease 
in completion, factors considered conducive to cooperation. A copy 
of the Hospital Questionnaire appears in Appendix B. 
Instrumentation 
The instrumentation consisted of a packet of forms, including 
the hospital questionnaire, sent to each hospital, and a researcher's 
questionnaire, which was compl~ted upon receipt of the packet from 
a hospital. The materials within each hospital packet, a description 
of its substantive content, and the reason(s) for inclusion of each 
item are noted below. Complete copies of the packet, except for the 
questionnaire, appear in Appendix A. 
Introductory Letter 
The introductory letter gave a brief explanation of the study 
and its importance. The letter requested that the medical records 
person be given the packet for completion. The main purpose of the 
letter was to encourage the administrator to cooperate. 
Letter to Medical Records 
The letter thanked the medical records librarian for cooper-
ating. Index codes for finding burn patients' charts were provided 
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in order to encourage cooperation by making retrieval of charts easier. 
The letter provided a reminder to return the postcard, indicating when 
the questionnaire should be returned. 
Self Addressed, Stamped 
Post Card 
A request was made that the hospital return a post card to 
indicate whether or not they intended to participate. The post card 
provided four options for returning data: annually, bi-annually, 
quarterly, or monthly. Hospitals not returning post cards were assumed 
to be non-participating and were contacted again in a second mailing. 
Hospital Questionnaire 
The questionnaire was the prominent enclosure in the packet 
for data collection. A detailed explanation of the questionnaire is 
found in a subsequent section, entitled, .. Questionnaire Development 
and Use." 
Instructions for Hospital 
Questionnaire 
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Instructions were provided to clarify the questions and explain 
the degree of .body aurn chart. Uniformity and correctness were neces-
sary for appropriate analysis and for compilation with information from 
other participating states. 
Form: Number of Cases Reported 
The form was color-coded yellow. Color coding helped to insure 
that the correct number of forms were included in the hospital packet. 
The form provided for hospital's name, location, total number of cases, 
and the types of cases (inpatient, outpatient, or a combination there-
of) being reported. 
Form: Requesting Additional 
Questionnaires 
The form was color-coded green to distinguish it from the other 
forms. The sole function of the form was for hospitals to request more 
questionnaires, forms, or envelopes. 
Form: No Burn Injuries 
Since there was a possi'bility that a particular hospital would 
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not have inpatient burn injuries, a form was included to indicate that 
information. The form included the hospital's name and location, and 
was color-coded pink for ease in identification. 
Self Addressed Manila 
Envelope 
A self-addressed envelope, metered for postage, was enclosed 
for returning the questionnaire. Additional envelopes could be 
requested. 
Data Collection 
The researcher's instrument was completed upon receipt of the 
hospital questionnaire. A researcher's questionnaire (Appendix _ C)~ 
was needed to translate most of the raw data into a form suitable for 
computer analysis. Raw data solicited from hospitals encouraged 
precision and completeness of information, and reduced the reliance 
on hospital personnel for making decisions involving categorization 
of information. If contradictions or inconsistencies were found in 
the hospital questionnaires, the data were corrected by using the 
narrative of the accident, question 19. 
A second mailing was conducted six months after the first 
mailing. Hospitals that did not return post cards from the first 
mailing were contacted. The only difference in the second mailing 
was the letter of explanation . The second letter of explanation 
included a reminder of the original mailing and again asked for 
cooperation. A copy of the letter appears in Appendix D. 
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Ten months after the original mailing, hospitals that responded 
by post card but had not sent questionnaires were telephoned. All of 
these hospitals responded to the telephone request with either ques-
tionnaires or a report of no burn injuries. A total of 52 hospitals, 
or 75 percent of all hospitals contacted, responded to the study. 
Information from the hospital questionnaire was transferred 
to the researcher's questionnaire and was then computer coded. All 
information from the three states went into a central computer system 
located in Lincoln, Nebraska. A tape of the South Dakota data was 
obtained from the regional project leader and the regional statistician. 
Computer analysis for the study was completed at South Dakota State 
University•s Computer Center. 
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Chapter 4 
FINDINGS AND DISCUSSION 
The purpose of the study was to investigate the extent and 
nature of burn injuries in South Dakota. Burns related to interior 
products were given some special attention. Extensive descriptive 
information was obtained through a questionnaire. Although numbers 
were small in some categories, all the data were summarized and will 
be presented for discussion. Further analysis required the collapsing 
of categories for the testing of statistical significance. 
In the literature review process, burn injury data from a 
variety of agencies and states were located. Data compatible with 
and comparable to that obtained in South Dakota were used to enhance 
the understanding of the results. The sources and nature of 
comparison data were as follows: 
The Burn Injury Education Demonstration 
Project was conducted in Boston, Massachusetts 
(U.S. CPSC, Burn Injuries, 1976; U.S. CPSC, 
Project Burn Prevention, 1980). Between October 
1975, and March 31, 1976, data were obtained on 
burn frequencies according t o age, sex, and type 
1 ' 
of burn. This information was for the whole state. 
In-depth burn victim profile data were collected 
between 1968 and 1976 in the Boston area. In-depth 
data established relative severity of injury and 
patterns of accidents. 
the 
Fabric fires and burn injuries in South 
Dakota can be compared to national data from the 
Annual Report of Flammable Fabric Data (U.S. CPSC, 
1976). In-depth investigative reports, dating 
I 
back to 1967, from the National Bureau of Standards 
were the basis of the data. Fabric fire data is now 
under CPSC jurisdiction. 
The Nebraska Burn Study, done in 1975, 
(Laughlin, 1978a, l978b, 1978c and 1979) was 
suitable for comparing South Dakota's data to 
another agribusiness state of greater population. 
Data were collected between July 1, 1974, and June 
30, 1975, for the entire state of Nebraska. 
41 
One of the purposes of the study was to examine South Dakota 
burn injuries in relation to other geographic areas. Because of South 
Dakota's small population, the study did not employ a sample. The deci-
sion was made to use all burn injuries within the population from July 
l, 1979, through June 30, 1980. The questionnaire format enabled the 
classification of information in categories. For instance, victims 
were burned or not burned, male or female. Categorical information 
is limited in its capacity for mathematical manipulation because it 
is necessarily in the form of frequencies. Means and standard 
deviations do not exist, demanding nonparametric analyses. Chi 
square was chosen as the appropriate statistical procedure (Leedy, 
1980). 
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Description of South Dakota Burn Injuries 
Frequency distributions were determined in order to provide 
a thorough description of South Dakota's burn injuries. From July 1, 
1979, through June 30, 1980, 4,001 fires were reported to the State 
Fire Marshal in Pierre, South Dakota. A total of 384 burn injury 
cases were identified by hospitals for the same time period. Of these 
384 cases, 146 or 38 percent were outpatients. Outpatients were 
victims who were treated and released from the emergency room. In-
patients made up 200 of the total cases (52 percent). Inpatients were 
victims who were treated and admitted to the hospital for at least one 
day. Hospitals were the major source of data. Fire marshal reports 
were used to identify victims and to complete a questionnaire when a 
hospital did not provide information. Fire marshal reports were not 
always conclusive as to whether the victim was an inpatient or out-
patient. Thus in 9.8 percent of the cases, patient status could not 
be determined. 
Human Factors in Burn Injury 
Burn severity can be measured by degree and by percentage of 
body area affected. The deeper the burn, the higher the degree, and 
the larger the percentage of body area burned, the more severe the 
burn. Factors, other than degree and percent of body area burned, 
influence the survival of burn victims. Babies, small children, and 
the elderly tolerate burns less than young adults· (Crikelair, 1963). 
According to information from the Analysis of Flammable Fabrics Data 
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(1976), _human factors (the victim's age, sex, activity, victim's 
reaction, and disabilities) are important factors in burn accidents 
and the resulting burn reaction. Each of these variables will be 
examined for their role in burn injury in the South Dakota population. 
The data are presented in Table 2. 
Men in South Dakota were burned more than twice as often as 
women, even though men account for 49 percent of the population. The 
predominance of male victims has not always been recognized (U.S. 
Department of Commerce, National Fire Prevention and Control Admin-
istration, 1978). As seen in Table 2, South Dakota data is consistent 
with that from Massachusetts. South Dakota data is also consistent with 
data from FFACTS and Nebraska, but not with data from the National 
Electronic Injury Surveillance System (NEISS). The difference may be 
attributed to sampling. NEISS relied solely on information from 
emergency room treatment and did not include injuries treated in 
hospital burn units (Tewksbury, 1978). 
Previous studies have shown that risk of burn injury is related 
to the age of the victim, with the young (0 to 9) and the elderly (60 
and over) at greater risk (U.S. CPSC Annual Report of Flammable Fabric 
Qata, 1976; U.S. CPSC, Burn Injuries, 1976; Buchbinder, 1974; Laughlin, 
1978a,b,c and 1979). Children are not always aware of fire danger, 
while elderly people often have slower reaction time and less mobility. 
As seen in Table 2, South Dakota did not follow the above trend. Chil-
dren from birth to nine years were victims in proportion to their popu-
lation ratio, and the elderly had a lower victim to population ratio. 
Table 2 
Human Factors Influencing Bur~ Injury 
by Number and Percent 
South Dakota South Dakota 
Population Burn Data 
Human Factors Number Percent Number Percent 
Sex: 
Male 342,327 49 266 69 
Female 348,540 50 116 30 
Undetennined - - 2 .5 
Total 690,867 99 384 100 
Age: 0 - 4 
Birth to 2 58,410 8 36 9 
5 - 9 
3 to 8 52,820 7 35 9 
10 - 14 
9 to 12 54,352 7 10 2 
15 - 19 
13 to 19 147,308 21 47 12 
20 to 59 300,443 44 191 50 
60 and over 122,038 18 54 14 
Undetermined - - 11 3 
Total 384 99 
Handicapped: 
5 Yes 21 
No 310 80 
Undetenni ned 53 13 
Total 384 98 
Activity: 
8 Cooking 32 
Working with 
22 6 machinery 
Sleeping 19 5 
Welding 14 4 
Around open 
13 3 fire 
Extinguishing 
11 3 open fire 
Play or using 
11 3 matches 
Riding or 
9 2 driving auto 
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Massachusetts 
Burn Data 
Number Percent 
327 54 
220 36 
64 10 
611 100 
89 15 
60 10 
22 4 
95 15 
264 43 
58 9 
23 4 
611 100 
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Table 2 Continued 
South Dakota South Dakota Massachusetts 
Population Burn Data Burn Data 
Human Factors Number Percent Number Percent Number Percent 
Riding or 
driving 
motorcycle 8 2 
Riding or 
driving 
truck 1 .2 
Riding or 
driving 
tractor 1 .2 
Refueling 
auto or 
machinery 4 1 
Eating 6 2 
Pouring hot 
beverage 6 2 -Examining or 
starting 
1 pilot light 5 
Smoking 2 .5 
Fell asleep 
2 .5 smoking 
Cleaning 
with a 
flammable 
liquid 1 .2 
Other 116 30 
Undetermined 101 26 
Total 384 100 
Race: 
White 638,955 92 266 69 642 90 
Native 
American 45 '1 01 7 30 8 - -
Black 2 '144 .3 - - 58 8 
Other 8,006 1 1 .2 6 .8 
Undetermined - 87 22 10 1 
Total 694,206 100 384 99 716 100 
1Percent totals do not always equal 100 because of rounding. 
Another human factor of burn injury concerned whether or not 
the victim was handicapped. Inconsistency of South Dakota hospitals 
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and fire marshals, in recording whether or not victims were handicapped, 
prohibited complete data collection and discussion of this factor. 
Activity of the individual at the time of the accident is a 
variable related to burn injury. If a flame is involved, (using a 
gas kitchen range, smoking, and using or playing with matches) burns 
~re more likely to result (Table 2). These activities were most 
often associated with burn injuries according to the Analysis of 
Flammable Fabric data (U.S. CPSC, 1976). South Dakota was different 
in that smoking and using or playing with matches were fairly low 
risk behaviors. Cooking was the number one activity related to burn 
injuries in South Dakota. 
Race is another human factor related to burn injury. Accord-
ing to "Highlights of Fire in the United States" (1978), non-white 
males have twice the fire death rate of white males. Female non-whites 
have almost three times the fire death rate of white females. Native 
Americans in South Dakota seem to be at greater risk than Caucasians 
(Table 2). Caution should be used in examining these figures because 
of a disproportionate distribution of cases. 
Burn Severity of General 
Burn Injuries 
Burn severity has been measured in different ways, including 
degree of burn, percentage of body area burned, degree and percent, 
survival functions, and burn severity functions. (Survival functions 
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and burn severity functions use percent, degree, specific parts of the 
body, age, sex, and other factors or combinations of factors to derive 
their figures.) Degree and percent of burn have been the most common 
and widely used measure of burn severity. Use of the degree and 
percent measure will probably continue until a suitable replacement 
is developed (Buckbinder, 1974). The method used throughout this 
research was percent and degree. Table 3 indicates that the percent 
of total body area burned was divided into four categories, as was 
area of third degree burns. 
There are a number of similarities between South Dakota and 
Massachusetts data regarding total percentage of victims' body area 
burned and the area of third degree burns (Table 3). South Dakota had 
more mild and moderate burns, Massachusetts had more mild and severe 
burns. In both states, the majority of victims incurring third degree 
burns had a small percentage of body area with severe burn injury. 
Minor differences could be attributed to the one percent difference 
in categories. A possible explanation for the large differences is 
the Massachusetts sampling procedure. Their data was obtained from 
major burn facilities in Boston. Therefore, more severe burn injuries 
were included than would have been if a random sample of hospital burn 
injuries had been sought. At the same time, South Dakota's data was 
not fully representative. All of South Dakota's severely burned 
victims were sent to out-of-state burn treatment facilities because 
there are no burn treatment centers in the state. After leaving the 
state, reliable information could not be obtained, although it is 
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Table 3 
Descriptive Data on Burn Severity 
South Dakota Data Massachusetts Data 
Nl % % N 
Percent of Total Percent of Total 
Body Area Burned: Body Area Burned: 
0 to 5 (Mild) 226 58 44 312 Less than 5 
0 to 20 (Moderate) 87 23 23 167 5 to 19 
21 td 40 (Moderately 
Severe) 9 2 7 47 20 to 39 
More than 41 (Severe) 10 3 26 183 More than 40 
Unknown 52 14 - -
Percent of Total Percent of Total 
Body Area with Body Area with 
Third Degree Burns: Third Degree Burns: 
0 to 5 54 14 68 487 Less than 5 
6 to 20 13 3 4 26 5 to 19 
21 to 40 2 .5 2 15 20 to 39 
More than 41 1 .2 4 28 More than 40 
Unknown 116 30 - -
Total 186 47.7 78 556 
Days in Hospital: Days in Hospital: 
0 116 30 
1 to 9 112 29 9 66 1 to 9 
10 to 29 52 14 13 90 10 to 29 
30 to 49 7 2 8 59 30 to 49 
50 and over 4 1 7 53 50 and over 
Unknown 23 6 - - Unknown 
Total Hospitalized 208 268 Total Hospitalized 
Smoke Inhalation 
Victims 38 10 
Unknown 41 11 
Fatal Injuries 28 6 8 I 58 Fat a 1 Injuries 
1Total N = 384 unless otherwise indicated. 
safe to assume that the burns were severe and that some patients did 
not survive. 
Heat and Ignition Factors 
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Understanding burn injuries involves inquiry into the causes 
of both heat and ignition. Heat sources refer to the general causes 
of burn injuries, rather than to the specific individual products from 
which the burn was incurred. For example, a hot water heater can 
ignite gasoline vapors and cause a flame. Forms of energy that cause 
burns in a material are heat sources. The energy does not have to be 
either hot or in the form of a flame. For example, chemicals are not 
hot, but can produce flames if improperly handled. Electricity, a 
widely used energy source, is not a flame. Heat from hot liquids do 
not cause ignition of surrounding materials, though they can cause 
serious burn injuries. For example, temperatures of hot liquids are 
not high enough to melt organic or thermoplastic fibers or fabrics, 
but the hot liquid temperature can be high enough to burn people. 
Ignition sources refer to the products in which the flame 
originated. Ignition implies a flame was propagated, although products 
do not always flame. For instance, a woodburning stove could cause a 
contact burn injury. The woodburning stove, especially if improperly 
installed, could cause surrounding materials to catch fire and produce 
a flaming burn injury. 
Flammable fluids can function as both heat and ignition factors 
in burn injuries. Flammable liqutds and gases are easily ignited and 
can produce quantities of flame and heat. The flames and heat produced 
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are capable of igniting surrounding material. In the previous example 
of a hot water heater igniting gasoline vapors, the flaming gas is a 
source of heat. An example of a flammable fluid as an ignition source 
is charcoal lighter fluid. Improperly used, the liquid can ignite 
other materials, either directly or indirectly, after the liquid 
explodes. 
Heat Sources of General Burn Injuries. In general, heat 
sources for South Dakota burn injuries followed the same trend as 
Massachusetts and Nebraska burn injuries, as seen in Table 4. Hot 
liquids and flame were the leading heat sources in all three studies. 
Heat and flame energy sources were predominant in burn injuries in 
all three studies, accounting for over 60 percent of all burn injuries 
in South Dakota, 86 percent in Massachusetts, and 70 percent in 
Nebraska. Three heat sources - hot liquids, flame, and explosion -
accounted for over 50 percent of the burn injuries in all three 
studies. 
The other energy heat sources varied slightly from study to 
study. For instance, chemicals were the fourth highest energy heat 
source in Nebraska rather than a hot solid. In South Dakota, elec-
tricity together with hot solids and chemicals were the fourth and 
fifth sources of heat and burn injuries. In Massachusetts, electric-
ity was the sixth leading heat source, and chemicals the fourth. 
Welding torches, though an individual product, were included as heat 
sources. Almost all injuries from welding torches stem from improper . 
protection of the eyes; few or no cases were actual burn injuries. 
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Table 4 
Descriptive Data on Heat Sources 
South Dakota Massachusetts Nebraska 
Burn Data Burn Data Burn Data 
N % N % N % 
Heat Source: 
Hot Liquid 100 26 262 45 190 28 
Flame 75 20 163 28 155 22 
Explosion 57 15 - - 110 16 
Hot Solid 32 8 75 13 44 6 
Electricity 32 8 11 2 32 5 
Chemical 27 7 32 5 55 8 
Radiation 4 1 15 3 9 1 
Welding torch 14 4 - - 17 2 
Other 13 3 27 4 25 4 
Undetennined 29 8 - - 55 8 
Heat and Flame 232 58 425 73 455 64 
(combined) 
By listing welding torch injuries separately, the injuries to eyes 
could be excluded. 
Hospital personnel did not always note the heat source in 
patient's medical records. Such information may be viewed by some 
personnel as unnecessary since it may not affect treatment. 
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Ignition Sources of General Burn Injuries. In this study, 
ignition sources were categorized as flaming or non-flaming. Emphasis 
was directed to those sources that flame. The large selection of 
products listed in the questionnaire and the small population resulted 
in few or no responses in some categories. Similar categories were 
combined for discussion. The information is in Table 5. 
In all cases involving hot water heaters and "other heaters", 
flames or explosions resulted. In six of eight cases, the hot water 
heater exploded, usually due to an unnoticed build-up of gas. "Other 
heaters" were of various types, but all produced a flame to cause the 
burn injury. Not all burn injuries associated with furnaces were due 
to a propagation of flames. There were four cases of contact burns 
and four cases of flaming burn injury. Space heaters do not flame, 
but in both cases of burn injury, the product was misused to produce 
a fl arne. 
Ranges are products that are used daily in the home. The two 
sources of energy for ranges are gas and electricity. The heat source 
for a gas range is a flame, whereas an electric range uses ·electricity 
to heat a solid (the burner). Information on electric ranges was not 
sufficiently reliable for drawing conclusions. The questionnaire 
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Tab 1 e 5 
Descriptive Data on Ignition Sources 
Ignition Sources 
Flaming 
Heaters : 
Furnace 
Space Heaters 
Hot Water 
Other 
Ranges: 
Electric 
Gas 
Other 
Smoking Materials: 
Cigarettes 
Unspecified 
Cigars/Pipes 
Matches 
Lighters 
Open Fire 
Fife Works Non- 1am1ng 
Lantern/Candle 
Combustion Engine 
Welding Torch 
Lightbulbs or Lamps 
Electric Blanket 
Electric Heating Pad 
Toaster 
Iron 
Television 
Clothes Dryer 
Other Appliances 
Electric Wiring 
Extension Cords 
Other Work Tools 
Radiator 
Hot Liquid 
Hot Solid 
Hot Gas 
Other 
Undetermined 
Flammable Fluid Involvement 
Yes 
No 
Undete nni ned 
South Dakota Burn Data 
Number 
8 
2 
8 
3 
10 
8 
17 
9 
3 
0 
6 
2 
24 
1 
1 
16 
15 
14 
0 
2 
0 
2 
0 
0 
12 
13 
0 
1 
17 
76 
10 
4 
37 
56 
100 
232 
51 
Percent 
2 
.5 
2 
.7 
3 
2 
4 
2 
.2 
1.5 
.5 
6 
.2 
.2 
4 
4 
3 
3 
3 
.5 
.5 
.2 
4 
20 
3 
1 
10 
14 
26 
60 
13 
54 
Table 5 Continued 
Ignition Sources South Dakota Burn Data 
Number Percent 
Which Flammable Fluid: 
Propane Gas 36 9 
Gasoline 27 7 
Cooking Oil or Grease 9 2 
Lighter Fluid 3 .7 
Paint Thinner 2 .5 
Cleaning Fluid 2 .5 
Alcohol 1 .2 
Coleman Stove Fuel 1 .2 
Paint 1 .2 
Other 18 4 
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did not differentiate between burns caused by a hot solid or a flame. 
The frequencies of heat sources for electric ranges were: hot solid, 
five; electricity, four; and hot liquid, one. Obviously the hot 
liquid was a scald. Electricity and hot solids do not provide an 
understanding of the ignition source of the burn injury. The hot 
solid could have been a burner or a cooking utensil. Electricity 
ignition sources could have been burners, utensils, or electric shock. 
The question was not specific enough to provide useful information. 
Information on gas ranges was conclusive. There were five cases of 
explosions and one of flame. The category, "other ranges," could 
have included different types of energy for producing heat. There 
were seven cases of flame, one of scald, and three of contact burns. 
Flarrmable Fluids 
Flammable fluids are liquids or gases that are easily set on 
fire. Flammable fluids can be either heat or ignition sources as 
explained earlier. In either case, flammable fluids influence burn 
injuries because they burn until consumed or extinguished, regardless 
of the flammability of the surrounding environment (Buckbinder, 1974). 
Propane gas was expected to have a greater frequency of flame accidents 
in South Dakota because propane is a major source of fuel for stoves, 
ovens, and home heating. Gasoline is a common flammable liquid that 
was involved in many accidents. Numerous safety reminders have been 
issued by the CPSC about the hazards of gasoline. Individual South 
Dakota cases involving gasoline, ·indicated that many of the accidents 
were due to carelessness. Examples included smoking a cigarette while 
siphoning gasoline, pouring gasoline into a carburetor while the car 
engine was running, and wearing work clothes with gasoline and oil 
on them around an open flame. Victims possibly were not aware of 
the danger or chose to ignore it. 
Age of Victim 
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Previous studies showed that risk of burn injury depended upon 
the age of the victim. In the Massachusetts study, the risk for age 
groups varied according to the heat sources. South Dakota and Massa-
chusetts had approximately equal risks for burn injuries sustained 
by each group. Scald burns, contact burns, and hot solid burns were 
prevalent in all age groups. Children under three were at greater 
risk from scald and contact burns, rather than scald and flame. Hot 
liquids burned more children than adults, while flames burned more 
. 
adults than children (Table 6). 
Other Factors 
Other factors related to burn injuries are the time and the 
location of the injuries. Questions regarding the time of day, the 
day of the week, the month, the season, and the location of the 
injuries were included in the questionnaire. Results for the questions . 
concerning time are in Table 7; results for questions concerning loca-
tion are in Table 8. 
Time of Accidents. The conjecture of the researcher was that 
the highest incidence of burn injuries would be in winter since there 
is a definite need for heat during that season, and thus a greater 
Table 6 
Comparison of Heat Sources by Age in South Dakota and Massachusetts 
0 - 2 3 - 8 9 - 12 13 - 19 20 - 59 
S.D. Mass. S.D. Mass. S.D. Mass. S.D. ~1ass. S.D. Mass. 
Heat Sources N % % N N % % N N % % N N % % N N % % N 
Hot Liquid 14 38 64 57 13 37 63 38 0 - 50 11 13 28 41 39 41 21 37 95 
Flame 2 5 3 3 10 29 18 11 8 80 31 7 19 40 28 27 70 37 36 91 
Hot Solid 11 30 24 21 5 14 7 4 0 - 9 2 1 2 14 13 12 6 13 32 
Elect ri~ity 0 - - 0 1 3 7 4 1 10 5 1 3 6 3 3 16 8 . 7 2 
Chemi cal 4 11 3 3 2 6 - 0 0 - - 0 3 6 6 6 17 9 8 21 
Radiation 0 - - 0 0 - - 0 1 1U - 0 2 4 7 7 1 . 5 3 8 
Wel ding Torch 0 - - - 0 - - - 0 - - - 2 4 - - 12 6 - -
Other 3 8 - - 2 6 - - 0 - - - 2 4 - - 6 3 - -
Undetermined 2 5 6 5 2 6 5 3 0 - 5 1 2 4 - 0 16 8 2 6 
Total Number 36 89 35 60 10 22 47 95 191 255 
Percent 9.4 15 9.1 10 2.6 3.7 12.2 16 49.7 43.3 
South Dakota 
State Population 54,410 52,820 54,352 147,308 300,443 
Percent 8.4 7.6 7.8 21.3 43.5 
60 + 
S.D. Mass. 
N % % N 
15 27 37 22 
21 39 40 24 
3 6 10 6 
8 15 5 3 
0 - 3 2 
0 - - 0 
0 - - -
0 - - -
7 13 5 3 
54 60 
14 10.2 
122,038 
17.7 
I 
01 
....... 
Table 7 
Description of Times of Burn Injuries 
in South Dakota 
South Dakota Burn Data 
Season: 
Surrmer 
Spring 
Fall 
Time 
Winter 
Undetenni ned 
Total 
Month: 
Apri 1 
August 
September 
January 
July 
May 
November 
October 
June 
December 
February 
March 
Undetermined 
Total 
Day of the Week: 
Sunday 
Saturday 
Wednesday 
Friday 
Thursday 
Monday 
Tuesday 
Total 
Time of the Day: 
Evening 
Morning 
Afternoon 
Night 
Undetermined 
Total 
Number 
109 
97 
97 
78 
3 
384 
49 
46 
43 
40 
39 
36 
30 
28 
23 
18 
16 
12 
4 
384 
64 
58 
64 
51 
50 
45 
45 
384 
93 
74 
58 
26 
133 
384 
Percent 
28 
25 
25 
20 
2 
100 
13 
12 
11 
10 
10 
9 
8 
7 
5 
5 
4 
3 
1 
98 
17 
15 
17 
13 
13 
12 
12 
99 
24 
19 
15 
7 
34 
99 
58 
Table 8 
Description of Locations of Burn Injuries 
in South Dakota 
South Dakota Burn Data 
Location Number Percent 
Home Indoors 138 36 
Home Outdoors 27 7 
Home Unspecified 1 .2 
Occupational 61 16 
Farm Occupational 20 5 
Farm Unspecified 4 1 
Street, Highway, Vehicle 19 5 
Residential Institution 16 4 
Recreational Area 10 3 
Public Building 6 2 
School Facility 1 .2 
Transportation (Non-Motor) 1 .2 
Boat 1 .2 
Non-Home Non-Farm 0 
Other 8 2 
Not Determined 71 18 
Total 384 100 
Specific Location Indoors: 
Kitchen 52 13 
Bedroom 16 4 
Living Room 14 3 
Basement 8 2 
Bathroom 7 2 
Other 7 2 
Unknown 77 20 
Not Applicable 203 52 
Total 384 98 
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use of heat and ignition sources. To the contrary, summer had the 
highest incidence of burn injuries. Outdoor cooking and gardening 
60 
are summer activities that could contribute to this finding. Since 
the highest incidence was during the summer, a summer month could 
reasonably be expected to have the most general burn injuries. The 
April 11, 1980, hotel fire in Madison, South Dakota, affected the 
monthly totals and thus April was the month with the highest incidence 
of general burn injuries. 
Together, Saturday and Sunday had more burn injuries than any 
two week days combined. Weekend activities such as home or car mainte-
nance and hobbies could contribute to more burn injuries on these days. 
In the 1975 Analysis of Flammable Fabrics study, morning had 
the highest incidence of burn injuries. Of these accidents 40 percent 
involved children from 0 to 9 years. Children were burned from play-
ing with matches, climbing on stoves, and warming themselves by space 
heaters. In South Dakota, there were only five cases of children 
playing with matches and no cases of children climbing on stoves. 
There were only three incidents of children being burned while warming 
themselves by a space heater. The hotel fire in Madison, South 
Dakota, occurred just before midnight, increasing the number of even-
ing victims. Without the Madison hotel fire, morning would have had 
the highest incidence of burn injuries in South Dakota. 
Locations of Accidents. Conforming to the national trend, 
most of South Dakota's burn injuries occurred in or around the home. 
As expected, the kitchen was the specific location where most burn 
injuries occurred since heat sources are usually more numerous there. 
Description of Interior Product Burn Injuries 
The purpose of the study was to investigate the extent and 
nature of burn injuries in South Dakota with interest devoted to 
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interior product burn injuries. Interior products are home furnishing 
textiles such as carpets, draperies, mattresses and other bedding sup-
plies, and sofas. The discussion of findings in relation to these 
products will focus on comparisons with general burn injuries. 
There were 384 burn injuries, 70 of which were associated with 
interior products. The interior injury cases were categorized as pri-
mary or secondary accidents. Primary accidents are injuries or deaths 
caused by a flame igniting an interior product. An example would be a 
cigarette igniting a sofa that in turn burned a person. Secondary 
accidents are burn injuries or deaths which occur as a result of 
another accident. An example would be a hot water heater that ex-
plodes, causing the home to be consumed by flames, and burning the 
occupants. Such distinctions are helpful in determining the source 
of injuries, but are often difficult to discern. 
A total of 22 interior products were identified as the first 
product to ignite. There were 60 structural fires where the first 
item to ignite could not be identified. In this study, the type, 
number, and percentage of interior products involved in the 70 
injuries are in Table 9. In some cases, more than a single product 
was involved in an injury. 
Table 9 
Descriptive Data on Type, Number, and 
Percentage of Interior Products Involved 
in Burn Injuries in South Dakota 
Percent of 
all Interior 
Type 1 Number2 Burns 3 
Upholstered Furniture 9 13 
Other Household Items 6 9 
Carpets 4 6 
Drapes 2 3 
Bedding 1 
Structural Fires 60 86 
1In some cases, more than one product was involved. 
2Total number of interior related burns = 70. 
Percent of 
all Burns 4 
2 
1 . 5 
1 
.5 
.2 
16 
3~ercent does not equal 100 since more than one product was 
possible in each category. 
4Tota1 number of burn injuries in South Dakota = 384. 
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Human Factors Influencing Interior 
Products Burn Injuries 
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The human factor influence on interior product burn injuries 
is much the same as it was for general burn injuries. Victim reaction 
to flame and injury is related to the seriousness of the injury. If 
the victim panics, the injury is worse and help is more critical. 
Victims in the Massachusetts study usually received help from by-
standers. Unfortunately, the South Dakota questionnaire did not 
solicit victim reaction to the burn injury accident, but did ask 
whether the victim was alone at the time of the burn injury. Of all 
victims who were alone at the time of the accident, almost half were 
burned by an interior product. Of the 13 victims who were alone at 
the time of an interior product burn injury, almost half died, as 
illustrated in Table 10. 
Men were burned twice as often as women by interior products, 
and died from burns three times as often as women. This finding is 
contrary to the general belief that females are at greater risk in 
the home because they spend more time there. 
As was the case with general burn injuries, interior product 
burn injuries occurred in patterns by age. A graphic presentation of 
results is in Figure 1. The young and the elderly are expected to be 
involved in more interior burn injury accidents because of age-related 
characteristics previously noted. The percentage of elderly victims 
burned by interior products was higher than their percentage of general 
burns and for their population percentage in the State. The other age 
groups had fewer interior product burn injuries than expected according 
Table 10 
Descriptive.Data on Human Factors Affecting 
Inter1or Product Burn Injuries 
Factor 
N 
Was the Victim Alone: 
Yes 13 
No 48 
Undetermined 9 
Total 70 
Alone and Died 6 
Sex: 
Male 47 
Female 23 
Total 70 
Activity: 
Sleeping 14 
Riding or Driving Auto 5 
Helping Extinguish Fire 3 
Fell Asleep Smoking 2 
Starting or Examining 
Furnace Pilot Light 2 
Playing with Open Fire 1 
Tending Other Open Fire 1 
Working with Machinery 1 
Other 29 
Undetermined 12 
Race: 
Caucasian 24 
Native American 4 
Not Determined 42 
Interior Product 
Burn Injuries 
I Percent of 
% Population 1 
19 5 
69 28 
I 13 5 i 
I 101 
9 
I 67 18 
I 33 20 
I 100 I 
I ! 
I 
20 ! 74 
7 56 
4 27 
3 100 
3 40 
1 100 
1 25 
1 ! 5 
41 10 
17 12 
34 9 
6 13 
60 46 
i 
I. 
Total 
·south Dakota 
Burn Injuries 
N r % 
29 8 
171 44 
184 48 
384 100 
266 
I 
69 
116 30 
I 
19 
I 
5 
9 2 
11 3 
2 .5 
5 1 
1 .3 
4 I 1 
22 I 6 
i 116 
I 
30 
101 26 
I 
I 266 
I 
69 
30 8 
87 23 
1Percent of interior product burn injury from each category of the 
South Dakota burn population. 
64 
Percent of the Burn 
Injury Sample 
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Figure 1 
Comparison of Percentage of Burn Injury 
in South Dakota by Age of Victim 
and Type of Burn 
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60 Pl us 
Years 
to their population percentage in the State. Data from the CPSC 
(1976), Laughlin (1978a,b,d and 1979), and South Dakota showed that 
10 to 19 year-olds were involved in the fewest accidents. Birth to 
9 year-olds had fewer accidents in South Dakota, but account for a 
smaller proportion of the population in the State. 
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Although the activity of the person at the time of the acci-
dent is generally considered a factor related to interior product burn 
injuries, its influence was indeterminable in this study because the 
' activity of over half the interior burn injury victims was unknown. 
Similarly, no valid conclusions concerning the race of the interior 
product burn victims can be reached because the data was insufficient 
for drawing conclusions. 
Burn Severity 
As with general burn injuries, percent of body area and degree 
was used as the measure of burn severity, allowing comparison between 
general burn injuries and interior products burn injuries (Table 11). 
Examination of the total body surface area burned revealed that burn 
severity was more evenly distributed among the four categories for 
interior products than it was for general burn injuries. In both 
general and interior product burn injuries, there were fewer moder-
ately severe burns than mild, moderate, or severe burns. A comparison 
of the percent of unknown body surface area burned between interior 
products and general burns reveals that almost all unknowns were 
interior product~related. 
Third degree burns for interior products were more evenly 
Table 11 
Descriptive Data for Burn Severity for 
Interior Product Burn Injuries 
Interior Product 
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South Dakota 
Burn Injury Burn Population 
Percent 
of burn 
Burn Severity N %1 pop.2 N %1 
Percent of Total Body 
Area Burned: 
0 - 5 Mild 12 7 5 226 59 
6 - 20 Moderate 8 1 1 9 87 23 
21 - 40 Moderately Severe 2 3 22 9 2 
More Than 41 Severe 7 10 70 10 3 
Not Determined 41 59 79 52 14 
Total 70 100 384 100 
Percent of Total Body 
Area with Third Degree Burns: 
None 16 23 8 198 52 
0 - 5 Mild 4 6 7 54 14 
6 - 20 Madera te 2 3 15 13 3 
21 - 40 Moderately Severe - - - 2 .5 
More Than 41 Severe 1 1 100 1 .3 
Not Detennined 47 67 41 116 30 
Total 70 100 384 100 
Fatal Injuries 19 28 68 28 7 
r~a 1 e 15 14 64 22 6 
Female 4 6 67 6 1 
ays in Hospital: 
1 - 9 13 19 11 122 32 
10 - 29 5 7 10 52 14 
30 - 49 1 1 14 7 2 
Over 50 1 1 25 4 1 
Not Hospitalized 33 47 19 176 46 
Not Determined 17 24 74 23 6 
Total 70 99 384 100 
D 
moke Inhalation Victims: 31 44 82 38 10 
Undetermined 23 33 56 41 11 
No Smoke Inhalation .,6 23 5 305 79 
Total 70 99 384 
100 
s 
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Table 11 Continued 
Interior Product South Dakota 
Burn Injury Burn Population 
Percent 
of burn 
Burn Severity N %1 pop. 2 N %1 
Patient Status: 
Outpatient 13 19 9 146 38 
Inpatient 35 50 18 200 52 
Unknown 22 31 58 38 10 
Total 70 100 384 100 
1Percent totals do not always equal 100 because of rounding. 
2Percent of interior product burn injury from each category of the 
South Dakota burn population. 
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distr·ibuted among the three categories of mild, moderate, and severe 
burns than general burn injuries. There were few or no moderately 
severe burns for both interior burn injuries and general burn injuries. 
Another measure of burn severity is the number of deaths. For 
all types of burn injuries, in South Dakota, there were 28 deaths with 
19, or more than two-thirds, attributable to interior products. In 
the 1975 Nebraska Burn Study, there were 53 deaths, with 19, or one-
third attributable to interior products. The higher numbers, in South 
Dakota, could be due to the Baltic, South Dakota, elevator fire and 
the Madison, South Dakota, hotel fire. The 1975 Nebraska Burn Study 
did not have any elevator or hotel fires. 
A comparison of the length of stay in the hospital could not 
be considered valid because that information was unavailable for 
almost half of the victims who were hospitalized. Severely burned 
victims were sent to out-of-state burn treatment facilities. Reliable 
information on the length of stay, the progress, or the death of 
victims was difficult or impossible to obtain for victims who were 
sent out of the state. South Dakota hospitals did not follow-up on 
patients sent to other facilities. Fire Marshal reports included no 
evidence of attempts to follow-up on victims sent to out-of-state 
burn treatment facilities. 
Heat and Ignition Factors of 
Interior Product Burn 
Injuries 
Understanding interior product burn injuries includes inquiry 
into causes of ignition and heat. Forms of energy that cause a 
material to burn are heat sources. Therefore, heat sources of heat 
and flame were expected to be predominant for interior products. 
Ignition sources are the individual products in which the flame 
originated. Ignition suggests that a flame was generated, though 
normally the product may not flame. Flammable fluids are capable of 
be·ing both heat and ignition sources. Flammable liquids and gases 
ignite readily, producing heat and flame until consumed or extin-
guished, regardless of the flammability of the surrounding environ-
ment (Buckbinder, 1974). The fluid that flames and burns a victim 
is a heat source. If the fluid goes on to burn a sofa, the fluid 
is an ignition source. 
Heat Sources. Heat sources are forms of energy that cause 
burn injuries and are not concerned with individual products. As 
expected, hot liquids were not a factor in interior product burn 
injuries. As indicated in Table 12, flame and heat producing sources 
were predominant in general and interior product burn injuries. 
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There was a larger proportion of flame and heat for interior product 
burn injuries than for general burns (77 percent as compared to 58 
percent). Electricity is not hot, but when put into use for lighting, 
a by-product is heat. Of the 13 electrical heat sources from interior 
products, 11 were traced to the Madison, South Dakota, hotel fire. 
The heat by-product of an abandoned lighted sign caused the fire in 
the hotel. 
Ignition Sources. Ignition sources pertain to the individual 
product that caused the flame or burn injury. Responses in this 
Table 12 
Descriptive Data on Heat and Ionition 
Factors for Interior Products 
South Dakota Burn Data 
Heat and Ignition Factors 
Heat Source: 
Flame 
Explosion 
Electricity 
Hot Solid 
Undetennined 
Total 
Heat and Fl arne 
Ignition Sources: 
Flaming 
Heaters 
Hot Water Heater 
Furnace 
Space Heater 
"Other Heater'' 
Ranges 
"Other Range" 
Gas Range 
Smoking Materials 
Lanterns or Candles 
Non-Flaming 
Lightbulbs or Lamps 
Combustion Engine 
Other Appliances 
Electric Wiring 
Other 
Undetenni ned 
Total 
Fl anmabl e Fluid: 
Propane Gas 
Gasoline 
Paint 
Other 
Undetermined 
No Flammable Fluid 
Total 
Number 
28 
24 
13 
2 
3 
70 
54 
7 
3 
2 
1 
8 
1 
7 
1 
12 
4 
1 
1 
1 
21 
70 
30 
20 
5 
1 
4 
7 
33 
70 
Percent 
40 
34 
18 
3 
4 
99 
77 
10 
5 
4 
1 
12 
1 
10 
1 
17 
6 
1 
1 
1 
30 
98 
43 
29 
7 
1 
6 
10 
47 
100 
71 
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category were combined when similar. For instance, similar items 
that produce heat were combined into one category: heaters {Table 12). 
In almost one-third of the cases, the individual product was not 
identified. When identified, flaming products were the major source 
of ignition. Heaters and ranges were the leading ignition source 
products. 
Almost half of the cases where the ignition sources were un-
known were from interior products. The large number of unknown igni-
tion sources could be the reason why South Dakota differed from FFACTS 
for ignition sources. 
Flammable Fluids 
Flammable fluids are liquids or gases that ignite easily, 
producing heat and flame that are capable of igniting surrounding 
materials. Thus, flammable fluids are both ignition and heat sources. 
One-third of all the flammable fluid burn injuries pertained to interior 
products. A comparison of general and interior product burn injuries, 
revealed that flammable fluids were involved in proportionately more 
interior accidents than general accidents (43 percent for interior, 
as compared to 26 percent for general). 
Other Factors 
When and where burn injury accidents occur are factors to 
consider for understanding interior product related burn injuries. 
Interior products are home furAishing textiles, which suggest that 
burn injury accidents would occur in the home or in a home-like place, 
such as a hotel. Accidents would then be expected when people are in 
or around the home. Questions concerning the season, the month, the 
day of the week, and the location of the accidents were included in 
the questionnaire for analysis. The data are presented in Tables 13, 
14, and 15. 
Times of Interior Product Burn Injuries. Most interior 
product burn injuries occurred in Spring, as compared to Summer, when 
most general burn injuries occurred (Table 13). In the FFACTS data, 
most fabric ignition burn injuries occurred in Winter. FFACTS data 
included clothing as well as interiors, which could account for the 
difference. The Madison, South Dakota, hotel fire happened in April, 
a Spring month. After subtracting the hotel fire cases, Spring was 
still the predominant season for interior product burn injuries. 
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Most interior product burn injury accidents occurred in April, 
even after the hotel fire cases were omitted. In the FFACTS study, the 
months of December and January had the highest frequency of interior 
product burn accidents. 
In South Dakota, most interior product burn injury accidents 
occurred on Friday and most general burn injuries on Sunday and Wednes-
day. FFACTS data revealed that Friday had the fewest fabric ignition 
burn injuries while Sunday had the most. In South Dakota, Friday had 
the most and Monday the least. Part of the difference could be at-
tributed to the fact that both clothing and interiors were included 
in the FFACTS study (U.S. CPSC· Annual Report, 1976). 
For general and interior product burn injuries, days were 
Table 13 
Descripti9n of Times of Interior Product 
Burn Injuries 
South Dakota Burn Data 
Time Number Percent 1 
Season: 
Spring 37 53 
Winter 17 24 
Summer 8 11 
Fall 8 11 
Total 70 99 
Month: 
April 25 36 
May 12 17 
January 7 10 
December 5 7 
February 5 7 
August 4 6 
September 4 6 
June 3 4 
November 3 4 
July 1 1 
October 1 1 
March 0 
Total 70 99 
Day of the Week: 
Friday 16 23 
Saturday 15 21 
Thursday 11 16 
Wednesday 10 14 
Sunday 9 13 
Tuesday 5 7 
Monday 4 6 
Total 70 100 
Time of the Day: 
Evening 26 37 
Morning 24 34 
Night 14 20 
Afternoon 3 4 
Undetenni ned 3 4 
Total 70 99 
1f"1ay not equal 100 due to rounding. 
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Table 14 
Descriptive Data of Location of Interior 
Product Burn Injuries 
South Dakota Burn Data 
Location 
Home Indoors 
Home Outdoors 
Residential Institution 
Occupational 
Public Building 
Street 
Other 
Unknown 
Total 
Specific Indoor Location: 
Bedroom 
Living Room 
Basement 
Kitchen 
Other 
Unknown 
Total 
lMay not equal 100 due to rounding. 
Number 
35 
3 
12 
8 
5 
5 
1 
1 
70 
14 
8 
5 
3 
4 
15 
49 
Percent 1 
50 
4 
17 
11 
7 
7 
1 
1 
98 
20 
11 
7 
4 
6 
21 
63 
75 
Table 15 
Comparison of the Number of Interior Product 
Burn Injuries by Sex and Location 
South Dakota Burn Data 
Location Male Female 
Home Indoors 21 14 
Home Outdoors 2 1 
Occupational 8 0 
Residential Institution 6 6 
Public Building 3 2 
Street, Highway, Vehicle 5 0 
Other 1 0 
Unknown 1 0 
Total 47 23 
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divided into four six-hour categories for frequency counts of the 
time of day. Most interior related accidents occurred during the 
evening; this fact was contrary to the FFACTS data, which showed 
the morning hours as having the most burn injury accidents. If the 
Madison, South Dakota, hotel fire cases were removed, South Dakota 
data would be consistent with FFACTS for time of day. 
Location of Interior Product Burn Injuries 
The location of burn injury accident is a factor in under-
standing interior product burn injuries. Interior products, by def-
inition, are home furnishing textiles. Places where these products 
are found would be expected to have burn injury accidents. 
As Table 14 illustrates, home indoors was the most frequent 
place where people acquired burn injuries in general, as well as from 
interior products. There was no hotel category on the questionnaire. 
The eleven Madison, South Dakota, hotel victims were placed ir. the 
residential institution category. 
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As was previously stated, a common misconception is that women 
are more frequently the recipients of burn injuries than men. Did the 
location of the accident make a difference for the sex of the victim? 
Overall, men were burned by interior products more often than women, 
regardless of location, as Table 15 indicates. Men were burned at 
home almost twice as often as women. 
Description of Clothing Burn Injuries 
The purpose of the study was to investigate the extent and 
nature of burn injuries in South Dakota. Many burn injuries involve 
clothing. Clothing burn injuries are known for their severity and 
are included for a brief discussion even though the emphasis of the 
study was interior products. 
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Clothing is worn by people most of the day and night, through-
out life. Clothing protects people from the elements, but not from 
burn injuries. Clothing burn accidents bring flames in direct contact 
with skin. Clothing provides the fuel for more flames, and in some 
cases the design of certain garments makes escape difficult, ·if not 
impossible. 
Government and private burn injury studies have examined 
patterns of injury and severity in an attempt to reduce burn injury 
and severity. Educational programs such as the Burn Injury Education 
Demonstration Project in Boston, Massachusetts, attempted to teach 
burn prevention and appropriate behavior in case of a burn injury 
accident. The development of non-flammable clothing that is aesthet-
ically similar to present flammable clothing would further help to 
reduce burn injuries. 
From July 1, 1979, through June 30, 1980, there were 32 
clothing burn injuries in South Dakota. Clothing burn injuries can 
be divided into two categories according to their involvement: 
primary and secondary. Primary clothing accidents are caused by 
a flame igniting a person's clothing. An example would be the flame 
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of a gas stove igniting the sleeve of a shirt or blouse. Secondary 
clothing accidents are the result of another accident, such as a flame 
from an automobile accident igniting clothing. Over half of the 
clothing related accidents in South Dakota were of a primary source. 
In the earlier discussion of heat sources, hot liquids and 
non-ignition of clothing were both mentioned. Clothing covered the 
burn in 85 cases, while there were 53 cases in which clothing did not 
ignite. The study did not attempt to examine the role of clothing and 
heat absorption in cases of non-ignition. 
There were 31 identifiable clothing products involved in burn 
injury accidents. Almost all of the clothing accidents involved day-
wear rather than sleeping garments. Nebraska data were similar. In 
the 1981 Flammable Fabrics Annual Report there were fewer daywear and 
more nightwear clothing-related burn injuries. The differences could 
be due to the sample used by the Flammable Fabrics Report, which was 
cumulative from 1965 to the present. The cumulative sample included 
years when the Children's Sleepwear Standard for sizes zero to six X 
was not in existence, The data from 1965 to 1970 was used to show a 
need for a flammability standard for children's sleepwear (U.S . CPSC, 
1976). 
There has been progress made in reducing clothing burn injury 
accidents, but many people continue to be killed or injured. Is educa-
tion the answer to decreasing these accidents? Is legislation a better 
alternative? or is there sam~ other approach that needs to be tried? 
Researchers, legislators, and clothing manufacturers continue to work 
toward solutions to the problems. 
Analysis of South Dakota Burn Injuries 
The purpose of the study was to investigate the extent and 
nature of burn injuries in South Dakota from July 1, 1979, through 
June 30, 1980. The researcher speculated that South Dakota, a rural, 
agrarian state, should be different from other geographical areas. 
Chi square was chosen as the appropriate nonparametric analysis for 
determining whether South Dakota data were significantly different 
from data of studies in other geographical locations. 
Data were arranged into charts of frequencies, or contingency 
tables. The formula used for calculating chi squares was: 
was 
( 0-E ) 2 
E 
Degrees of Freedom = ( r-1 )( c-1 ) 
"0" is the observed (South Dakota data and other geographical 
location), 
"E" is the expected (the row total times the column total, 
divided by the grand total), 
"r" is the number of rows in the table, and 
"c" is the number of columns ( Mendenha 11 , 1979) . 
Since frequencies were small in some categories, collapsing 
necessary for statistical analysis. The guidelines used for col-
lapsing categories was that each cell must contain a minimum of five 
percent of the sample in order to be considered in the statistical 
analysis (Mendenhall, 1979). Cells were combined when data were 
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simtlar. For instance, furnace, space heater, hot water heater, and 
other heaters were combined to form one cell: heater. When cells 
were not similar enough to combine, no analysis was done. In a few 
cases, cells containing less than five percent of the sample were used 
because the information seemed particularly valuable. In some cases, 
hypotheses focused on a comparison of South Dakota's findings with 
those from an urban population. In each incidence, the urban popula-
tion data was from the Massachusetts study. 
Testing of Hypotheses 
Male 
Female 
Total 
Degrees 
Hypothesis One 
There is no significant difference in the ratio of 
men and women receiving general burn injuries relative 
to their population in the state of South Dakota. 
South 
Table 16 
Comparison of Burn Injuries as a 
Proportion of State Population 
Dakota Data South Dakota Population 
266 342,327 
116 348,540 
382 690,867 
Totals 
342,593 
348,656 
691,249 
of Freedom x2 Level of Significance 
1 61.60 .01 
Hypothesis one was rejected at the .01 level of significance 
(Table 16). Significantly, more men were burned than women, even 
though there were fewer men in the state. Data from 11 Highlights of 
Fires in the United States" (U.S., Dept. of Co1T111erce, 1978), Annual 
Report of Flammable Fabric data (U.S. CPSC, 1976, 1981), and the 1975 
Nebraska Burn Study (Laughlin, 1978a,b,d and 1979), also indicated 
that men were burned more often. Unfortunately, these studies did 
not test to determine whether the difference was significant. 
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Male 
Female 
Total 
Degrees 
Hypothesis Two 
There is no significant difference between South 
Dakota and an urban area in the ratio of men and 
women receiving general burn injuries. 
Table 17 
Comparison of Sex of General Burn Injury 
Victims in Massachusetts and South Dakota 
South Dakota Massachusetts 
266 327 
116 220 
382 547 
Totals 
593 
336 
929 
of Freedom x2 Level of Significance 
1 9.46 .01 
The hypothesis was rejected since there was a difference 
between South Dakota and Massachusetts in the ratio of men and 
women receiving burn injuries. Significantly more males were 
burned in South Dakota. 
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Birth-2 
3-8 
9-12 
13-19 
20 ... 59 
60 + 
Totals 
Hypothesis Three 
There is no significant difference in the ratio of 
age groups receiving general burn injuries relative 
to their population in South Dakota. 
Table 18 
Comparison of South Dakota Data 
to the State's Population by Age Groups 
South Dakota South Dakota 
Data Population Totals 
36 58,410 Birth-4 58,446 
35 52,820 5-9 52,855 
10 54,352 10-14 54,362 
47 147,308 15-19 147,355 
191 300,443 20-59 300,634 
54 122,038 60 + 122,092 
373 735,371 735 ",744 
Degrees of Freedom 
5 
x2 
36.14 
Level of Significance 
.01 
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As a whole, age groups did not receive general burns propor-
tionate to their population in the state. The hypothesis was rejected 
at the .01 level of significance (Table 18). Any one or all of the 
age groups could have been significantly different than their state's 
population. The zero through two and three through eight age groups 
were burned in approximately the same percentage as their population 
in the state (Table 6). The 9-12 and 13-19 age groups were burned 
less in proportion to their population in the state, while the 20-59 
and the 60~plus age groups were burned more in proportion to their 
population in the state. 
Hypothesis Four 
There is no significant difference between South 
Dakota and Massachusetts in the ratio of age groups 
receiving general burn injuries. 
Table 19 
Comparison of Age Groups of South Dakota Burn 
Injury Victims with Groups of Massachusetts Victims 
South Dakota Data Massachusetts Data Totals 
Birth-2 36 89 125 
3 ... a 35 60 95 
9-12 10 32 42 
13-19 47 95 142 
20-59 191 255 446 
60 + 54 60 114 
Totals 373 591 964 
Degrees of Freedom x2 Level of Significance 
5 17.92 . 01 
The hypothesis was rejected (Table 19). The ratio of South 
Dakota burn victims to the ratio of Massachusetts burn victims was 
significantly different for each age group. 
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Hypothesis Five 
There is no significant difference between the ratio 
of Caucasian and non-Caucasian victims receiving 
general burn injuries relative to their population 
in South Dakota. 
Table 20 
Comparison of Race of South Dakota Burn Victims 
to their South Dakota Populations 
Caucasian 
Native American 
Total 
Degrees of Freedom 
1 
South Dakota 
Data 
266 
30 
296 
x2 
6.03 
South Dakota 
Population 
638,955 
45 '1 01 
684,056 
Totals 
639,221 
45 '131 
684,352 
Level of Significance 
.05 . 
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Hypothesis five was rejected at the .05 level of significance 
(Table 20). There was a difference between the ratio of burns accord-
ing to race. Native Americans were burned over one and a half times 
more often than Caucasians. According to ''Highlights of Fire in the 
United States" (U.S. , Department of Commerce, 1978), non-Caucas i ans 
were burned more often, though this fact was not statistically tested. 
Hypothesis Six 
There is no significant difference between South 
Dakota and Massachusetts in the ratio of Caucasians 
and non-Caucasians receiving general burn injuries. 
Table 21 
Comparison of Ratio of Burn Injury by Race 
in South Dakota and Massachusetts 
South Dakota Massachusetts 
Data Data Totals 
Caucasian 266 642 908 
Non-Caucasian 30 58 88 
Totals 296 700 996 
Degress of Freedom x2 Level of Significance 
1 .88 
The hypothesis was not rejected, since there was no signifi-
cant difference between the ratio of Native Americans in South Dakota 
and Blacks in Massachusetts receiving general burn injuries 
(Table 21). The conclusion is that Native Americans in South Dakota 
were burned in the same proportion as other non-Caucasian racial 
groups in urban areas. Living in a rural or urban area did not 
appear to be a factor in the race of a burn victim. 
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Hypothesis Seven 
There is no significant difference between South 
Dakota and Massachusetts in the ratio of victims 
by percent of total body area burned by general 
burn injuries. 
Table 22 
Comparison of Burn Severity in South Dakota 
Burn Injuries to Burn Severity in Massachusetts 
South Dakota Data Massachusetts Data 
Percent of Total 
Body Area Burned 
0-5 Mild 
6-20 Madera te 
21-40 Moderately Severe 
More than 41 Severe 
Total 
Number 
220 
87 
9 
10 
326 
Percent of Total 
Number Body Area Burned 
312 Less than 5 
167 5-19 
47 20-39 
183 More than 40 
709 
88 
Totals 
532 
254 
56 
193 
1035 
Degrees of Freedom x2 Level of Significance 
3 92.96 .01 
In South Dakota, ratio of the percent of a body area burned (a 
measure of burn severity) was significantly different from Massachu-
setts, and thus the hypothesis was rejected (Table 22). Previous data 
showed that South Dakota had a larger percentage of mild burn injuries 
(Table 3). Both states had approximately the same percentage of 
moderate burn injuries. Massachusetts had a larger percentage of 
moderately severe and severe burn injuries. Previously, Massachusetts 
data was biased toward the more severe injuries since the sample was 
from burn facilities rather than a random sample (U.S. CPSC, Project 
Burn Prevention, 1980). 
Hypothesis Eight 
There is no significant difference between South 
Dakota and Massachusetts in the ratio of percent 
of body area with third degree burns for victims 
receiving general burn injuries. 
Table 23 
Comparison of Third Degree Burns of South Dakota 
Victims to Massachusetts Victims 
89 
South Dakota Data Massachusetts Data Totals 
Percent of Total Body 
Area with Third Degree 
Burns Number 
0-5 Mild 54 
6-20 Moderate 13 
21-40 Moderately Severe 2 
More than 41 Severe 1 
Totals 70 
Degrees of Freedom x2 
Percent of Total Body 
Area with Third Degree 
Number Burns 
487 Less than 5 
26 5-19 
15 20-39 
28 r~ore than 40 
556 
Level of Significance 
3 21.80 . 01 
541 
39 
17 
29 
626 
There was a difference in the ratio of general burn injuries 
with third degree burns in South Dakota and Massachusetts. The 
hypothesis was rejected at the .01 level of significance (Table 23). 
Again, Massachusetts data was biased towards more severe burn injuries. 
Hypothesis Nine 
There is no significant difference between South 
Dakota and Massachusetts in the ratio of victims 
receiving fatal or non-fatal general burn injuries. 
Table 24 
Comparison of the Ratio of Fatal to Non-Fatal 
Burn Injuries in South Dakota to the Ratio in Massachusetts 
South Dakota Data 
Fatal Injuries 
Non-Fatal 
Total 
Number 
28 
356 
384 
Massachusetts Data 
Number 
58 
658 
716 
Fatal Injuries 
Non-Fatal 
Total 
Totals 
86 
1 ,014 
1,100 
Degrees of Freedom 
1 
x2 
.23 
Level of Significance 
There was no difference in the ratio of fatal and non-fatal 
general burn injuries in South Dakota and Massachusetts (Table 24). 
Therefore, the hypothesis was not rejected. 
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Days in 
l-9 
10-29 
30-49 
Hypothesis Ten 
There is no significant difference between South 
~akota and ~assachusetts in the ratio of days spent 
1n the hosp1tal from general burn injuries. 
Table 25 
Comparison of Number of Days Spent in Hospital by 
South Dakota Victims to Massachusetts Victims 
South Dakota ~4assachusetts 
Data Data Totals 
Hospital 
122 66 188 
52 90 142 
7 59 66 
50 and Over 4 53 57 
Unknown 23 23 
Total 185 268 476 
Degrees of Freedom x2 Level of Significance 
4 98.03 . 01 
The data provided evidence for rejection of the hypothesis 
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at the .01 level of significance, thus confirming a difference in the 
number of days spent in the hospital for the two locations (Table 25). 
Again, severe cases were over-represented in the Massachusetts sample. 
Hypothesis Eleven 
There is no significant difference in burn heat 
sources between South Dakota and Nebraska. 
Table 26 
Comparison of Heat Sources 
for Burn Injuries in South Dakota and Nebraska 
South Dakota Nebraska 
Heat Source Data Data 
Hot Liquid 100 190 
Flame 75 155 
Explosion 57 110 
Hot Solid 32 44 
Electricity 32 32 
Chemicals 27 55 
Radiation 4 9 
Other 13 25 
Undetermined 29 55 
Total 369 675 
Totals 
290 
230 
167 
76 
64 
82 
13 
.38 
84 
1,044 
Degrees of Freedom x2 Level of Significance 
8 8.86 None 
There was no significant difference in the heat sources, as 
indicated in Table 26. Thus, the hypothesis was not rejected. The 
assumption could be made that the two agribusiness states, regard-
less of population size, are similar in burn injury heat sources. 
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Hypothesis Twelve 
There is no significant difference in burn injury 
heat sources between rural areas and an urban area. 
Heat Sources 
Hot Liquid 
Table 27 
Comparison of Rural Heat Sources 
to Urban Heat Sources 
Rural 1 Urban 
290 262 
Flame and Explosion 397 163 
Hot Solid 76 78 
Electricity 64 11 
Chemicals 82 32 
Radiation 13 15 
Other 38 27 
Total 960 588 
Totals 
552 
560 
154 
75 
114 
28 
65 
1,548 
Degrees of Freedom x2 Level of S i gni fi cance 
6 75.58 . 01 
1Number in Rural column is sum of sources in South Dakota and 
Nebraska. 
There was a difference in the heat sources between the rural 
states (South Dakota and Nebraska) and the urban area (Table 27). 
The hypothesis was rejected at the .01 level of significance. 
Chapter 5 
SUMMARY AND DISCUSSION 
The purpose of the study was to investigate the extent and 
nature of burn injuries in South Dakota, especially those resulting 
from interior furnishings. The sample consisted of all burn injuries 
occurring in South Dakota from July 1, 1979, through June 30, 1980. 
The questionnaire was developed for the 1975 Nebraska Burn Study and 
was refined for use in a regional burn study in which South Dakota 
participated. The study was based ~n a portion of the South Dakota 
research. Chi square analysis was used to determine whether South 
Dakota data was significantly different from data from other geo-
graphic locations, particularly an urban area. 
Differences and Similarities 
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There were differences in the human factors contributing to 
burn injuries. More men were burned, even though there were fewer men 
in the population in South Dakota. South Dakota was different from 
an urban area in the proportion of men and women burned. Massachusetts 
had a higher proportion of burns in general, and of burns involving men. 
South Dakota was similar to the other states in that the proportion of 
burn victims by age was different than the age groups of the general 
population. Burn injuries by age differed in South Dakota and Massa-
chusetts. Similarities existed in South Dakota and Massachusetts 
according to the human variable of race, with a higher proportion of 
non~Caucasians being burned than Caucasians. However, the proportion 
of South Dakota and Massachusetts non-Caucasians burned was not sig-
nificantly different. Fatal and non-fatal injuries were proportion-
ately the same for South Dakota and Massachusetts. The difference 
between the two states was shown in the percent and degree of burn 
injuries. 
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South Dakota and Nebraska were similar in heat sources. Both 
are agribusiness states, but Nebraska had twice the population of South 
Dakota. There were significant differences in heat sources when South 
Dakota and Nebraska were compared to Massachusetts. Massachusetts is 
not an agribusiness state and has approximately twice the population of 
South Dakota and Nebraska combined. There were not enough occurrences 
of interior product burn injuries for a substantial analysis. 
Limitations 
The size of the sample as a limitation was mentioned in the 
previous chapter. The nature of burn injuries, which are rare occur-
rences, in combination with the lower population of South Dakota, might 
be the causes of this limitation. More time spent contacting hospitals 
before and during the sample period could have resulted in more hospi-
tals participating in the study and in more thorough information. 
Inconsistencies and use of more responses than needed on the 
questionnaire showed that instructions were either misread or misunder-
stood. Better instructions, instructions on the questionnaire itself, 
and more carefully worded questions could have eliminated some of these 
problems. 
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RecoJTillendations 
Formal education could help prevent accidents and reduce the 
severity of burns. Safety units in elementary school could help show 
youngsters the dangerous but common problems in and around the home. 
First aid treatment that children understood could keep them from 
making burns and other injuries worse from improper treatment. Many 
youngsters are normally taught this information by their parents, but 
reinforcement could probably help. Proper use of the telephone for 
getting help would be another good topic, as would .. accident proofing .. 
a home. 
Informal education could include programs related to home 
safety in general and to flammable products and fabrics in particular. 
Home safety and fire prevention information could be made available by 
local fire departments. 
More research on interiors and burn injuries could help deter-
mine whether a need exists for flame retardant products and changes of 
incendiary products. Fire Marshal's reports could be used for deter-
mining which products were involved in structural fires. 
The use of smoke detectors or alarms in all homes and public 
places is a practical and relatively inexpensive form of protection 
for people and property. Changing cigarettes to control their smolder-
ing properties would help to reduce fire accidents and burn injuries 
for all geographic locations. Smolder-proof cigarettes would also 
reduce the need to change all products with which cigarettes come 
in contact. 
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Hospi ta 1 Packet 
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South Dakota State University is conducting a study of burn injuries in 
South Dakota. While burn injuries are a major concern to everyone, Textile 
~es~a~chers ~re.e~pecially ~nter:sted in burn injuries caused by clothing 
~gn1t~on or 1gn1t1on of an 1nter1or product made from fabric. We hope to 
1dent1fy those groups of people which are particularly vulnerable to burn 
accidents so that educational programs on burn injury prevention can be 
focused on these groups. We are interested in alleviating the problem 
and lessening the severity of burn injuries. 
The University of Nebraska at Lincoln conducted a similar study in 
Nebraska in 1975. 117 out of 119 hospitals participated by responding 
to their questionnaire. Their results have influenced flammable fabrics 
legislation and helped identify the need for educational programs. North 
Dakota and Nebraska are cooperating with South Dakota in this joint 
follow-up study. 
Success of the data gathering is dependent upon the support of all 
hospital administrators and medical records librarians. Please-a5k 
your medical records librarian to complete the enclosed data-gathering 
instrument for every burn victim. The data are needed on patients who 
have incurred burn injury/death between July 1, 1979 through June 30, 1980. 
Confidentiality will be maintained. The patient•s initials are needed 
for cross-reference purposes only. No reference to specific medical 
histories will be made, as only categories of grouped data will be used. 
We would be glad to send you a copy of the Nebraska Burn Study as 
published to show how the data from their study were used. 
Enclosed is a self-addressed postage paid card. Please give this to 
the medical records librarian to complete and return to us. If -you 
have any questions or need additional questionnaires, please write to 
Cora Sivers. Your questions will be answered promptly by phone. 
Thank you for your effort and prompt, complete cooperation. 
Sincerely, 
(Mrs.) Cora Sivers 
Associate Professor 
(Mrs.) Mary Hurlocker 
Associate Professor 
Textile Research 
(Miss) Sheila Frederick 
Graduate Research Assistant 
(Mrs.) Cynthia Wheeler 
Graduate Research Assistant 
Textile Research 
(Mrs.) Elaine Berndt 
Technician 
Textile Resea rch 
Dear Medical Records Librarian: 
Thank you for your cooperation in this burn study. A completed burn 
injury questionnaire is required for every burn victim who entered 
your hospital between July 1, 1979 through June 30, 1980. Depending 
on the coding system thatyourhospital uses, the disease index code 
will be HICDA or ICDA-8, 940-949. If you use SNOWDO, the coding will 
be varied, so you will have to refer to your code book. 
Please return the attached postcard, indicating the response pattern 
planned for your department. 
Sincerely, 
(Mrs.) Cora Sivers 
Associate Professor 
(Mrs.) Mary Hurlocker 
Associate Professor 
Textile Research 
(Miss) Sheila Frederick 
Graduate Research Assistant 
(Mrs.) Cynthia Wheeler 
Graduate Research Assistant 
Textile Research 
(Mrs.) Elaine Berndt 
Technician 
Textile Research 
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The most convenient time table for completing the burn injury 
questionnaires most accurately and completely for the coming years 
will be 
__ monthly 
__ quarterly (if quarterly was checked, list months you will agree 
to complete the burn injury questionnaires) -----------------
twice this year (If twice a year was checked, list months you 
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could agree to complete burn injury questionnaires) _______ _ 
once after June 30, 1980 (If once, list date you will have these 
completed) __________________________________________ __ 
Medical records of: 
Signature 
IMPORTANT 
PLEASE ANSWER ONE OF THE FOLLOWING: 
Did you complete these questionnaires for: 
1 in-patient only ----
---- 2 out-patient only 
---- 3 all in-patients and out-patients 
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---- 4 other --- please specify----------------
What are the total number of cases reported? 
Name of hospi ta 1 ------------------------
City ---------------------------------------------
State --------------------------------------------
Should you need additional forms 
please photocopy or write to: 
Mrs. Mary Hurlocker & 
Mrs. Cora Sivers 
Textile Research - Home Economics Department 
South Dakota State University 
Brookings, S.D. 57007 
Name of Hospital 
Estimate number questionnaires 
needed --------------------------------
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NO BURN INJURIES 
BETWEEN JULY 1, 1979 THROUGH JUNE 30, 1980 
What is the name of your hospital?---------------
City -----------------
State -------------------------------
Appendix B 
Hospital Questionnaire 
DO NOT WRITE IN THIS SPACE 
ID Number (1-4) 
Card Number (5) 
H.O. (6-9) 
H.T. (10-13) 
H.F. (14-17) 
c (18-20) 
Department of Home Economics 
Textile Research 
455 HN Building 
South Dakota State University 
Brookings, S.D. 57007 
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BURN INJURY QUESTIONNAIRE 
(July 1, 1979 - June 30, 1980) 
1. HOSPITAL. _______ _ 
2. COUNTY 
3. STATE 
South Dakota 
4. PATIENT'S INITIALS: __ _ 
5. SEX ( 21) 
1. Ma 1 e 
-- 2. Female 
6. WAS VICTIM TRANSFERRED TO 
ANOTHER HOSPITAL? (22) 
1. No 
2. Yes, Specify name 
City, State 
7. WAS VICTIM TRANSFERRED FROM 
ANOTHER HOSPITAL? (23) 
1. No 
2. Yes, Specify name 
City, State 
8. RACE: ( 24) 
1. White 
2. Black 
-- 3. Native American 
--4. Other, Specify __ 
-- 5. Unknown 
9. DATE OF BURN: (25-30) 
1 I 19 __ 
Month Day Yea.r 
10. WAS THE TIME OF THE ACCIDENT 
KNOWN OR RECORDED? (31) 
1. No 
-- 2. Yes, if yes answer #11 
-- 3. Approximate time 
11. WHAT WAS THE EXACT OR APPROXI-
MATE TIME OF THE ACCIDENT? 
: A.M. (32-35) 
--:--P.M. (36-39) 
12. VfCTIMs-BIRTHDATE: (40-47) 
__ I __ I ___ _ 
Month Day Year 
13. WAS VICTIM TREATED AS OUTPATIENT 
ONLY? (48) 
1. Yes 
2. No 
3. Unknown 
14. WHAT WAS THE DATE OF ADMISSION? 
(49-54) 
I I 19 __ 
Month Day Year 
15. WHAT WAS THE DATE OF 
DISCHARGE? (55-60) 
I I 19 
Month Day Year 
DID VICTIM EXPIRE IN HOSPITAL?(61) 
1. Yes 
-2. NO 
WAS VICTIM DEAD ON ARRIVAL?(62) 
1. Yes 
2. No 
ID NUMBER 
16. IF NOT DISCHARGED AT THIS DATE, 
RECORD TODAYS DATE. (63-68} 
I I 19 
Month Day Year 
Omit this question if patient 
was discharged. 
17. WAS THE VICTIM PHYSICALLY 
HANDICAPPED AT THE TIME OF THE 
INCIDENT? (69) 
1. No 
2. Yes, Specify ___ _ 
3. Unknown 
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18. USE PEN OR PENCIL AND MARK THE AREA OF THE BODY WHICH WAS BURNED 
WITH THE APPROPRIATE GRID FOR THE DEGREE OF BURN. 
19. 
On parts with first degree burn use JIOIIIJ grid. 
On parts. with second degree burn use ~ grid. 
On parts with third degree burn use ~ grid. 
On parts where degree of burn unknown use - grid. 
(If it helps to describe the injury more completely, please 
write notes in the margins.) 
1° BURN 
1 3/4 
WRITE A NARRATIVE OF THE ACCIDENT, I~ KN9W~. In~lude ~ny infor-
mation on clothing involvment. Spec1fy l~Jury d1agnos1s. (Use 
back of this questionna i re i f more space 1s needed). 
20. 
21. 
WHAT WAS THE BURN INJURY 
DIAGNOSIS? (70) 
1. first degree burn 
2. second degree burn 
3. third degree burn 
4. first & second 
degree burn 
5. first & 
6. second & third 
degree burn 
7. first, second & 
third degree burn 
8. unknown 
__ 9. other, Specify 
DID THE VICTIM SUFFER 
SMOKE INHALATION? (71) 
1. Yes 
2. No 
3. Unknown 
DO NOT WRITE IN THIS SPACE 
ID Number (1-4) ---= Card Number (5) 
22. WAS THE VICTIM ALONE IN THE 
HOUSE (CAR, APARTMENT, 
VACATION HOME ETC) WHEN 
VICTIM WAS INJURED? (6) 
1. Yes 
2. No 
3. Unknown 
23. WAS THE BURN AREA COVERED 
WITH CLOTHING? (7) 
1. Yes 
2. No 
3. Unknow 
24. DID CLOTHING IGNITE OR 
CATCH ON FIRE? (8) 
1. Yes 
2. No 
3. Unknown 
25. WHAT CLOTHING FABRIC ITEMS 
IGNITED? (9-20) 
10 Outerwear (coats, 
gloves, head cover) 
11 Pants/slacks 
12 Dresses 
13 Shirts/blouses 
14 Robe/housecoat 
15 Other men's/ladies' 
wear 
16 Undergarments 
17 Pajamas 
18 Night gowns 
113 
19 Other garments, 
specify 
20 None ------
21 Unknown 
26. WHAT NON-CLOTHING FABRIC ITEMS 
IGNITED? (21-33) 
22 Draperies/window 
treatment 
23 Carpeting 
24 Scatter rugs 
25 Mattresses 
26 Box springs 
27 Other bedding 
28 Blankets 
29 Quilts 
30 Bedspreads 
31 Upholstery furniture 
32 Other household items 
specify 
33 Unknown ------
34 None 
27. WAS THERE ANY INDICATION THAT 
A FLAMMABLE LIQUID OR GAS 
WAS INVOLVED? (34) 
1. Yes, if so answer #28 
2. No, {go to #29) 
3. Unknown 
28. WHAT FLAMMABLE LIQUID OR GAS 
WAS INVOLVED? (35-36) 
(SKIP IF NONE) 
1 Gasoline 
2 Kerosene 
3 Varnish 
4 Paint thinner or 
remover 
5 Aerosol spray can, 
specify -..,...,.-----6 Cooking oil or grease 
7 Sterno 
8 Liquor 
9 Coleman stove fuel 
10 Lighter fluid 
-- 11 Propane gas 
12 Alcohol 
13 Cleaning fluid 
14 Vinyl floor remover 
compound 
29. 
30. 
15 Paint 
16 Aviation fuel 
___ 17 Other, specify 
WHAT WAS THE HEAT SOURCE_?_ 
(CHECK THE APPROPRIATE BLANK) 
AND DESCRIBE ON 
(37-38) ___ _ 
1 Flame -:--------2 Explosion 
3 Hot solid----
4 Hot liquid (scald-
ing water, coffee) 
5 Hot gas(steam) --6 Electricity_· __ _ 
7 Chemicals -----8 Radiation -.....,...----9 Welding torch __ _ 
10 Other Specify 
WHERE DID THE INJURY H~AP~P--EN--? 
(39-40) 
A. GENERAL 
1 at home - vacation home-
indoors (if this is 
checked completed part B) 
2 at home or vacation home-
outdoors 
3 at home or vacation home-
unspecified 
4 farm premises (include 
occupational) 
5 farm - unspecified 
6 occupational (work) 
7 non-home, non-farm 
8 school facility 
9 residential institution 
10 public building or 
facility 
11 recreational area 
12 street or highway 
(include motor vehicle) 
13 transportation (non-
motor vehicle) 
14 boat 
-- 15 other, specify __ _ 
-- 16 unknown 
~SPECIFIC, IF A HOME-
INDOORS (41) 
1 kitchen 
2 living room 
31. 
3 basement 
4 bathroom 
5 bedroom 
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6 other, specify 
7 unknown 
WHAT WAS THE IGNITION 
SOURCE? (42-43) 
1 furnace 
2 space heater 
3 hot water heater 
4 other heater 
5 electric range or 
stove 
6 gas range or stove 
7 other range or stove 
8 light bulbs/lamps 
9 electric blankets 
==== 10 electric heating 
pad 
11 television 
12 toaster ==== 13 clothes dryer 
14 iron 
15 other appliances, 
specify __ ~---
16 electric wiring 
(not associated 
with appliances) 
17 extension cords 
18 lanterns/candles 
19 open fires (fire-
place, barbeque 
fi re , 1 ea f fi re ) 
20 smoking materials 
( unspecified) 
21 cigarettes 
22 cigars/pipes 
23 matches 
24 1 i ghters 
25 cutting/welding 
torches 
26 other work tools 
27 Combustion engines 
(boat, automobile, 
truck motor) 
28 fire works 
29 radiator 
30 hot liquid 
31 hot solid 
__ 32 hot gas 
__ 33 other, specify 
34 unknown 
32. WHAT WAS THE ACTIVITY OF THE 
PERSON INVOLVED? (44-45) 
1 cooking 
2 playing with matches/ 
1 i ghter 
3 playing with open fire 
4 burning leaves or trash 
5 tending other open fire 
6 working with machinery 
7 fell asleep smoking 
8 sleeping 
9 using matches/lighters 
10 smoking 
11 cleaning with a flammable 
liquid 
12 helping another extinguish 
fire 
13 eating 
14 refueling machinery or 
automobile 
15 riding or driving auto-
mobile 
16 riding or driving truck 
17 riding or driving motor 
18 riding or driving tractor 
19 welding 
20 starting or examining 
furnance pilot light 
21 pouring hot beverage 
(includes coffee) 
22 other, specify ___ _ 
23 unknown 
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BURN INJURY QUESTIONNAIRE INSTRUCTIONS 
Instructions: 
a) Complete one questionnaire for EVERY patient who has incur-
red a burn injury/death between July 1, 1979 through June 
30, 1980 (white paper). 
b) If no patients have incurred a burn injury/death between 
July 1, 1979 through June 30, 1980, please send the sheet 
labeled, 11 NO Burn Injuries .. along with the uncompleted 
questionnaires in the return envelope (pink paper). 
c) Please answer the questions on the (yellow paper) and 
return with completed questionnaires. 
d) Please print. Use ball point pen or typewriter. 
e) 
f) 
g) 
Complete every question. DO NOT ANSWER questions that are 
circled (example: ____ ID Number). 
If you have questions, are unable to attain information or 
have a need for more sheets, p 1 ease contact: 
Mrs. Mary M. Hurlocker, Assoc. Prof. 
(605) 688-5161, Ext. 102 
Mrs. Cora R. Sivers, Assoc. Prof. 
(605) 688-5161, Ext. 103 
Textile Research - Home Economics Department 
South Dakota State University 
Brookings, S.D. 57007 
If you correspond, your questions will be answered by return 
phone call. A sheet is provided for your use (green paper). 
Please return the completed forms and the EXTRA FORMS in 
the postage paid, self addressed, enclosed envelope. You 
may feel free to photo copy additional forms. We will 
include one pre-paid postage envelope. Other postage 
paid envelopes will be sent to you after receipt of the 
post card from the medical records librarian. 
THANK YOU FOR YOUR TIME AND EFFORT IN COMPLETING THESE QUESTIONNAIRES: 
Directions for the questions: 
1. HOSPITAL: Write complete hospital name on first questionnaire. 
Then on remainder of questionnaires write hospital initials. 
2. COUNTY: Write name of your county. 
3. STATE: 
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4. ~ATIENT'S INITIALS: Write patient's three initials in the follow-
lng order: first initial, middle initial and last initial. (This 
information is necessary to avoid duplicating data in cases where 
a patient is transferred}. 
5. SEX: Place a check in the appropriate space. 
6. WAS VICTIM TRANSFERRED TO ANOTHER HOSPITAL? Check the appropriate 
space and specify the other hospital, city and state. If patient 
was transferred, all information that your hospital has gathered 
is needed. 
7. WAS VICTIM TRANSFERRED FROM ANOTHER HOSPITAL? Check the appropriate 
space and specify the other hospital, city and state. 
8. RACE: Check the appropriate space. If 11 other 11 was checked, please 
specify on the line provided. 
9. DATE OF BURN: Record the date of the accident. Include the month, 
day and year. An example would be 06/ 23 I 1980. Only burn victims 
that have had an accident between July 1, 1979 through June 30, 1980 
should be included. If they were injured before or after those 
dates no data is needed. 
10. WAS THE TIME OF THE ACCIDENT KNOWN OR RECORDED? Check appropriate 
space. 
11. WHAT WAS EXACT OR APPROXIMATE TIME OF THE ACCIDENT? Record the 
exact time, if possible. If the accident occurred at noon, enter on 
A.M. line. If the accident occurred at midnight, enter on P.M. line. 
12. VICTIM'S BIRTH DATE: Record the victim's birth date. Include the 
month, day and year. 
13. 
14. 
15. 
16. 
17. 
WAS THE VICTIM TREATED AS OUT-PATIENT ONLY? Check the appropriate 
space. Out-patient is defined as any type of treatment before 
.. admittance status ... 
WHAT WAS THE DATE OF ADMISSION? Record month, day and year. 
WHAT WAS THE DATE OF DISCHARGE? Record month, day and year. If not 
discharged yet, go to question 16. Also check blanks asking if 
victim expired in hospital and dead on arrival. 
IF NOT DISCHARGED AT THIS DATE, RECORD TODAY'S DATE: Record month, 
day and year. Omit answering if patient has been discharged. 
WAS THE VICTIM PHYSICALLY HANDICAPPED AT THE TIME OF THE FIRE? 
Check the appropriate space and specify the type of handicap. 
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USE PEN OR PENCIL AND MARK THE AREA 0 
WITH THE A~PROP~IATE GRID FOR THE DEG~E~H6FB~~~NWHICH WAS BURNED 
On parts Wlth flrst degree burns use ~ :d 
On parts with second degree burns use ~ gr~d· 
On parts with third degree burn use ~ gr~d· 
On parts where degree of burn unknown use - gr~d· 1 .
18. 
K E Y 
19. WRITE A NARRATIVE OF THE ACCIDENT, IF KNOWN. Include any in formation 
on clothing involvement . Specify injury diagnosis. 
20. WHAT WAS THE BURN INJUR Y DIAG NOSIS? Check the appropriate type 
of burn injury. 
21. DID THE VICTIM SUFFER SMO.KE INHALATION? Check the appropriate blank. 
22. WAS THE VICTIM ALONE IN THE HOU SE WHEN HE WAS INJURED? Check the 
appropriate space whereve r he was located. 
23. WAS THE BURN AREA COVERED WITH CLOTHING? Check the appropriate 
space. 
24. DID CLOTHING IGNITE OR CATCH FIRE? Check the appropriate space. 
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25. WHAT CLOTHING FABRIC ITEMS IGNITED? Check ALL the spaces that apply. 
If other garments was checked, specify garment. 
26. WHAT NON-CLOTHING FABRIC ITEMS IGNITED? Check ALL the spaces that 
apply. If other fabric items ignited, specify the item. 
27. WAS THERE ANY INDICATION THAT A FLAMMABLE LIQUID OR GAS WAS INVOLVED? 
Check the appropriate space. If the answer was yes, go to question 
34. If no, go to 35. 
28. WHAT FLAMMABLE LIQUID OR GAS WAS INVOLVED? Check the appropriate 
blank. 
29. WHAT WAS THE HEAT SOURCE? Check the appropriate space. 
30. WHERE DID THE INJURY HAPPEN? 
A. General: Check the appropriate space. If other, specify the 
location. 
B. Specific home area: Check the appropriate space. If other, 
specify the location. 
31. WHAT WAS THE IGNITION SOURCE? Check the appropriate space. 
32. WHAT WAS THE ACTIVITY OF THE PERSON INVOLVED? Check the appropriate 
space. 
Appendix C 
Researcher's Questionnaire 
And Instructions 
ID Number (1-4) 
Card Number (5) 
BURN STUDY QUESTIONNAIRE 
(JULY 1, 1979 - JUNE 30, 1980) 
TO BE COMPLETED BY RESEARCHER 
33. DATE OF BURN: 
34. DAY OF WEEK: (6) 
1 Sunday 
2 Monday 
3 Tuesday 
4 Wednesday 
5 Thursday 
6 Friday 
7 Saturday 
8 Unknown 
35. MONTH OF YEAR: (7-8) 
01 December 
36. 
02 January 
03 February 
04 March 
-- 05 April 
-- 06 May 
07 June 
-- 08 July 
-- 09 August 
-- 10 September 
-- 11 October 
-- 12 November 
13 Unknown 
SEASON OF YEAR: (9) 
Jan, Feb) 1 Winter (Dec, 
2 Spring (Mar, April, May) 
July, Aug.) 3 Summer (June, -- 4 Fall (Sept, Oct, Nov.) 
37. TIME OF ACCIDENT: 
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I I 19 
Month Day Year 
. A.M . ----: p.M. ----
122 
38. TIME OF DAY: (10} 
1 Morning ( 6:01 am - 12:00 noon) 
2 Afternoon (12:01 pm - 6:00 pm) = 3 Evening ( 6:01 pm- 12:00 midnight) 
__ 4 Night (12:01 am - 6:00 am) 
39. VICTIM'S BIRTH DATE: __ I __ I ___ _ 
Month Day Year 
40. AREA AFFECTED RELATIVE PERCENTAGE OF AREAS AFFECTED BY GROWTH 
41. 
0-11 mo. 1-4 5-9 10-14 15-18 Adult 
A-~ of head 9~ 8~ 6~ 5~ 4~ 3~ 
B-~ of one thigh 2 3/4 3~ 4 4~ 4~ 4 3/4 
C-~ of one 1 eg 2~ 2~ 2 3/4 3 3~ 3~ 
ESTIMATES (USE CHART ABOVE) 
PART OF BODY DEGREE OF BURN PERCENTAGE OF BODY 
WHAT WAS THE TOTAL RELATIVE PERCENTAGE OF BURN INJURY AFFECTED 
(PERCENTAGES AFFECTED BY AGE IN YEARS?) {11-12) 
01 0-5 17 81-85 
-- 02 6-10 18 86-90 
-- 03 11-15 -- 19 91-95 
-- 04 16-20 20 96-100 
-- 05 21-25 21 None 
-- 06 26-30 22 Unknown 
-- 07 31-35 
08 36-40 
--09 41-45 
-- 10 46-50 
-- 11 51-55 
-- 12 56-60 
-- 13 61-65 
-- 14 66-70 
-- 15 71-75 
-- 16 76-80 
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42. WHAT WAS THE PERCENTAGE OF FIRST DEGREE BURN INJURY? (PERCENTAGE 
AFFECTED BY AGE IN YEARS) (13-14) . 
01 0-5 12 56-60 
02 6-10 13 61-65 
03 11-15 14 66-70 
04 16-20 15 71-75 
05 21-25 16 76-80 
06 26-30 17 81-85 
07 31-35 18 86-90 
08 36-40 19 91-95 
09 41-45 20 96-100 
10 46-50 21 None 
11 51-55 22 Unknown 
43. WHAT WAS THE RELATIVE PERCENTAGE OF SECOND DEGREE BURN INJURIES? 
(PERCENTAGE AFFECTED BY AGE IN YEARS) (15-16) 
01 0-5 12 56-60 
02 6-10 13 61-65 
03 11-15 14 66-70 
04 16-20 15 71-75 
05 21-25 16 76-80 
06 26-30 17 81-85 
07 31-35 18 86-90 
08 36-40 19 91-95 
09 41-45 20 96-100 
10 46-50 21 None 
11 51-55 22 Unknown 
44. WHAT WAS THE RELATIVE PERCENTAGE OF 3° BURN INJURIES? (PERCENTAGE 
AFFECTED BY AGE IN YEARS) (17-18) --
01 0-5 
02 6-10 
03 11-15 
04 16-20 
05 21-25 
06 26-30 
07 31-35 
08 36-40 
-- 09 41-45 
-- 10 46-50 
-- 11 51-55 
12 56-60 
13 61-65 
14 66-70 
15 71-75 
16 76-80 
17 81-85 
18 86-90 
19 91-95 
-- 20 96-100 
21 None 
22 Unknown 
45. WHAT WAS THE LENGTH OF STAY IN THE HOSPITAL IN NUMBER OF DAYS? 
(19-21) 
46. WHAT TYPE OF CLOTHING-RELATED ACCIDENT WAS THIS? (22) 
1 Primary 
2 Secondary . 
3 Unknown 
INSTRUCTIONS FOR BURN STUDY QUESTIONNAIRE 
TO BE COMPLETED BY RESEARCHER 
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33. DATE OF BURN: Recopy date of burn from question 9 to this 
question. 
34. DAY OF WEEK: Determine day of week by using the 1979-1980 calendar. 
Then record the day of week in appropriate space. (Example: August 
25, 1979 falls on Saturday. Therefore, check Saturday as the day of 
week. 
35. MONTH OF YEAR: Look at the date of burn {question #9), then 
record a check by month of year. 
36. SEASON OF YEAR: Look at answer to question #9, then record a check 
by the season of the year. 
37. TIME OF ACCIDENT: Recopy answer from question 11 to this place. 
38. TIME OF DAY: Look at answer to question #37, then record a check 
by the correct division of the day. 
39. VICTIMS BIRTH DATE: Recopy answer from question 12 to this place. 
40. 
41. 
BURN CHART: Information from three questions are needed to complete 
this question. First,look at question #33 for the victim's burn 
date. Subtract the victim's burn date from the victim•s bir~ 
date. (found on question #39) Example of victim's age at time 
of burn: 
Burn Date: September 1979 
Birth Date: January 1944 
Age at time of burn ----"35 years, 8 months 
The age should then be categorized into one of the following 
divisions. 0 through the end of the 11th month; One year through 
the end of the fourth year; five years through the end of the ninth 
year; ten years through the end of the fourteenth year; fifteen 
through the end of the 18th year; nineteen and older. 
Then look at the burn chart and enter the part of body on the lined 
grid and the degree of burn and then figure the percentage of the 
body for the age category by using the chart "Relative Percentage of 
Areas Affected by Growth". 
WHAT WAS THE TOTAL RELATIVE PERCENTAGE OF BURN INJURY AFFECTED 
(PERCENTAGE AFFECTED BY AGE IN YEARS)? Use the answer shown in 
the estimate chart on question #40. Total the percentages of all 
degrees of burns on the·body. Record the total in the appropriate 
place. 
42. WHAT WAS THE RELATIVE PERCENTAGE OF FIRST DEGREE BURN INJURY? 
(PERCENTAGE AFFECTED BY AGE IN YEARS)? Use the answer shown in 
the estimate chart on question #40. Total the percentages of 
FIRST degree burns. Record the total in the appropriate place. 
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43. WHAT WAS THE RELATIVE PERCENTAGE OF SECOND DEGREE BURN INJURIES 
(PERCENTAGE AFFECTED BY AGE IN YEARS). Use the answer shown in 
the estimate chart on question #40. Total the percentages of 
SECOND degree burns. Record the total in the appropriate place. 
44. WHAT WAS THE RELATIVE PERCENTAGE OF THIRD DEGREE OF BURN INJURIES 
(PERCENTAGE AFFECTED BY AGE IN YEARS)? Use the answer shown in 
the estimate chart on question #40. Total the percentages of 
THIRD degree burns. Record the total in the appropriate place. 
45. WHAT WAS THE LENGTH OF STAY IN THE HOSPITAL IN NUMBER OF DAYS? 
Substract the date of admission (question #14) from the date of 
discharge (question #15). Then record the number of days. 
46. WHAT TYPE OF CLOTHING - RELATED ACCIDENT WAS IT? Look at answers 
to questions #24, 28-32 and determine if the ace i dent was a pri rna ry 
or secondary clothing - related fire injury or death. Then place 
a check in the appropriate column. 
A. Primary clothing - re1ated fire injury or death is an 
accident caused mainly from a flame which ignited a 
person's clothing. An example would be the flame from 
a gas stove igniting the sleeve of a woman's robe. 
B. Secondary clothing - related fire injury or death is a 
clothing fire ignition which occurred as a result o: 
another accident. An example would be when flames 1n 
an automobile accident burn the victim. 
Appendix D 
Introductory Letter 
Second Mailing 
May 1, 1980 
From: Cora Sivers and Mary M. Hurlocker 
Subject: Burn Injury Study: South Dakota 
We are sending you a second packet of materials concerning a study 
of burn injuries in South Dakota which is being conducted at South 
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Dakota State University. There have been at least five deaths in South 
Dakota since July 1, 1979, that could have been caused by flammable 
textile products such as upholstered chairs and carpets. We feel 
certain that your hospital will wa"t to support our efforts to collect 
the best information about burn injuries related to clothing and 
interior products as possible. The Consumer Product Safety Commission 
is currently considering requiring that upholstered furniture pass 
flammability tests. 
